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(57) Abstract 

Compounds represented by general formula (!) or salts thereof and prodrugs of the same which have an inhibitory effect on activated 
blood coagulation factor X and thus are useful as anticoagulating agents. In formula (I), R 1 represents a hydrocarbyl or heterocyclic group 
each optionally substituted; the ring A represents a divalent nitrogen-containing heterocycle group optionally further substituted; X' 
represents optionally substituted alkylene; Y represents an optionally substituted divalent cyclic group; X represents a bond or optionally 
substituted alkylene; and Z represents (I) optionally substituted amino, (2) optionally substituted imidoyl, or (3) an optionally substituted 
nitrogen-containing heterocyclic group. 
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S&gtLx© rg^^nx^x^ci:^7;^;^j Kifctt^jMp^sti/ 

3\>k X3\>k n-7W;k ^V7*ntr;k n-7*^;k -f 7 
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7*3Mk sec-7>;k tert-7*^;k n-^>^jk <7^>3Mk *#^>?- 

;k i -^^;P7°otf;k n-M^k -rv^s^k i. i -s^^k^Jk 
2, 2-v^^;k7 , ^;k 3, 3-v*?Mk7*3Mk 3, 3 -vu-)\,-Ju\i)\,mv> 

smstLT© rM&£nwT&c);i/>7;kyx;i/gj t&tt57;k^x;h* 
t lt\$. &m*¥-)w yj;k -fV7°D^-;k 2-/?;k7u;k 1-7* 
□^x;k 2-^^- 1 -7°o^-;k i-7*^-;k 2-7*x-;k 3-7* 
10 7"n;k 2 -x3^- 1 -Txxjk 2-*5P;i/-2-7x-;k 3-*^;u- 
2-7x— ;k 1 -^>f3, 2 -^>^-jk 3-^>^n;k 4-^>t- 
~;k 4-*7-)V- 3 ;k 1 -A^-fexjk 2-^-fex;k 3 

tis. 7;k^r^;k^^fi^»<hLT«, iulELfc rM&£*rojTfccfc 

tLTte, #iJx.fc£x^Xjk l-7°Dt!-;k 2-7°Ptf-Jk l-7*^-;k 

. 2-7^xjk 3-7*^x;k 1 -^>^xjk 2-^>^x;k 3-^>^x 
;k 4-^>-^x;k 1 -^v-;k 2 -A^yiJk 3-^->— ;k 4- 
20 /\^->-jk 5-^+->-;u^©c 2 _ 6 7;u+-;i/S^^e>n^o ^cit. 7 

)\s*-)m<Dm&mtvTte. muvtc mm^nx^xt>^7*)-)mi \z 

r^mmmmmm} tbx\$. ^wm^m^mmmm (0^7 u;k ^x- 
;k eDu;k viuk -rv^+i-yujk ?77*u;k < 7-^77* tuk 
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•fS^l/'JJk tf^/UJk 1. 2, 3 -ttWTV 1 ))^ 1,2,4-tW 
77U;k UJ-Wy/^/'JiK 77f-iK 1,2, 3-^7y7yj 
Jk 1. 2, 4-^7v77U;k 1 , 3. 4 -^7v77U ;k 1.2.3-HJ7 

7u;k i, 2, 4- HJ7v"j;k -rh77u;k euv;k euy^-;k if 

^>7 [jb] ^x~;k -f>HU;k -YVOKUJk l H->f>^7'J;k ^ 

>x^>^/'jjk ^>y**i*-7»j;k l, 2-^>7-rv^+it7u;k ^> 

7^77 U;k 1. 2-^>7^f 7^77U;k lH-^>7hU77U;k +y 

io ujk ^v+yj;!/, ->>yu-;k +^-7U-jk +y+fij-jk 7*7^ 

-;k t7f'Jy-ik 7U-;k 7xU->^;k #;UA7U;k a-*Uk£U 
=Jk /3-*;p#U-;k r-^J^'J-Jk 7^u-^-;k 7x/*+»-v-;k 

thUyrjk 7itho'J-;k -onu^-jk trpp ci, 2-b.) 

15 vx;k fcf? 7o C l , 5 - a.] fc?U >Mk 5 ^7 C 1 . 2 -_aj t? U >Mk -f 
5^(1,5 - a.] tf U vMk -f 5 ^7 C 1 , 2 -b) t e U ?i?=.)W < 5 ^7 
Cl.2-a.] tfU5v-;k 1. 2, 4-hU77o C4. 3-a.) E'JyJk 1, 
2. 4-MJ77D [4, 3-_bJ &)?z?~)Vm &<i:<Z)8~l 21©ffll 
L < iu §2 L fc 5 & L 6 > 

^-;k ^x^-;k fcfnUvnjk fh7th*n7»j;k ^^^~;k fcf^U 
->\>k =r h7h Hotf^-;k t;k^U-;k ^^;u*>j-;k tr^7v-;u 

25 ^©3~8M ($?£L<te5~6*) ©fiSW&SWi^fi&fti (S?£L<tefiS*n) 
0*5Sr#««*5R« (HJI&&ft#SR£) fc£\ fcSWai. 2, 3, 4-fh7t K 
□ */'JJk 1. 2, 3, 4-Th7k HD-ry + /U;k^<i:C0 t fc^fCH5IEL^7fl : 

^¥^^^sx«7?#^^^^S(D-^x^^-a^^^iu Lfc 
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tl/ttt, iUi^jn (fli*.tf*?-;k x^;k ^otf^oCj.oj;^ 

li7J^riH (m&x^jk yD/t;^;^©c 2 _ 6 7;^-JUS^) , 
5 7->;i/S (09;ttf#;i/$;k 7i?^;k -;k tfno<;u^©c,_ 6 7 
ju*y-r;k ^>vW;Ml) , Bi$nx^Tfej:vs7^/s. SifeSttWT 
Any>^ m^fyym. Mm. somm, $?£L< 

£ftWTt>£^75/Sj . riiiftsnT^T ! b«fc^*i8Sj , rg^^nr 
^Tt>«ki^w s » rittt$nT^T ! b«tu7s> f yaij tit 

Tt>£^mmmm} ^bx^xh^m^tvxo m&znx^xb£^ 

Jk 7°ot°;k •fV7'Dhf;k ?*5Mk -fyy^Mk t-y^k ^>^;k a 
+->;^©c 1 _ 6 7;u*ji/S^) . 7^>ji/S (c 1 _ 6 7;u^y<;p (^Rtf*;^ 
25 ;k 7ir^;k 7°otf;fx,>k tf/\'Q<;M=f) , ^>*/<f;n&) % /\n7>ik2 

h*->#;ktfx;k HJ7;i/^o/ h*v#;ktfx;k 2, 2, 2-HJ7;kt 

□ Xh*->*Ul/*XJk hU^PDpt h^->^jU^x;k 2, 2, 
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tflF*L<tt4-t!'j v;k&£) wwbns^\ B^stLTcD rg&$n 

Cj.JKHSK'f^ C.^TiWy-fMi K-f;i/ (09. 
5 *J^M$H-fMa , 7$i?;m) . l~2i©C 1 _ 6 7;WCii^f 

10 *tf*^;k x^Mk 7W;k ^rv7*nfcf;k 7*3^. t-7*7Mk ^>^;k 

^©C 7 . 10 77iWS^) , 7'J-;H£ (0iJAti7xZjk l-±75^k 
2 - ±7 C 6 _ l o 7 U -;HflP) LX IrJT ck vu - If ^ 7 v - ;k 
l-tTDU;k l-^5^/'j;^©3~8I (#i;L<te5~6fi) omtt7 

15 =y^t*we>n5„ 

fill, n - qE / tt&# jkK*-f n, n - vmsfifrn^ jvm^mi b o 

^'fji'SSrjftftU i^g^SitT^, 09^tffi»7;u+;ux (0y^«^^jk 
20 x^;k 7°Dt!;k <V7 8 otf;k 7>;k >ry7?Mk t-7^;k ^>^;k 

^yJWfOC^.TWMI) , mk7)W-)Vm WfLttM-)),. 7U;k 
<y7°P^-;k yn^-;k ^frjk ^>x-;k ^+irx;Mg©c 2 _ 6 7 
;k^r-;us^> , 7;k+;PS 7"pt:;k ->^P7*?;k v 

25 Atf7x-;k l-^^k 2-^7^;u^oc 6 _ 10 7'j-;us#) , 77^ 

(0!*.tf»C>>?;k 7i*fJ^©C 7 . )0 77WI > ^b<«7x 

-;p-c,_ 4 7;^;us^) , 7 U -;k7;i^-;i,s (WAtf. 
c 8 _ 10 7U-;k7;^n;us, ^i<tt7xzji/-c 2 . 4 m^if) 
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cfcw-sffl&stLT© mmm&i tmtiwhom mmtfznz. mm 

1R7)V*)m (#j*Jl*3Mk xefjk yntf;k -fy^Dtr;k y^;k -f y 
y^;k t-y^;k ^>^;k a+^p^oc^.tjI/^I/S^) , 7-»vm 
motets )is.)i, 7-b^k 7°Ptf^--;k tf/\*P<;^<7)c 1 _ 6 7;k^y-r 
;k ^>yW;Mf) . #;ktf*iy;i^ c 1 . e -7)Vzi*~>-%)],#-)\,&i$<D 

lXt*2fi£B3^kT#LTVvr ] , Any>j^f («ittf7«^*, 

ftT^Th£\,*®wi7)\,n*rzsmmiimf*>tiz>. m&m7)i*)mtLTtes 
MMttT-jw xer;k n-7"otr;k -fyyntMk n-y^;k -ryy^k 

sec-y^k tert-y^;k 1>?)W M 1 5';i^©C 1 _ 6 7;i'*;i'£S?7&*W 

*h*->, Ih+y, n-yp^'X <V/D^y, n-^h^k <yy 
h+v, sec-yh*>\ tert-7*h + '>^©C 1 . 6 7;k3 + *>*«f3fi«^f6»n, 

oTlXtt-2fclrsL3ffi (ffSb<i;ilXfct2ffl) liLTUSO^^LK 

ffiiiTi^JH (0g*.fcr*fMk x^;k 7°Dt°;k -rvypt^k y^Mk 
(0y^.tf->^Dyotf;k ->7oy^;k ~>^n^>^;k 5/£dm i ->;u 
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;k#x;k tf^u yy^Mzj^ tMuyij^-Jk 1 - tr^v^kfr 

□ tf;k y^;k t-^k ^>^;k ^^©c^jj^jni) , 
5 77)i*)vm {mx.\%Oi?)\>. 7x^^;^0C 7 _ lo 7^;^;k«^) , 7U 
-iH(MA«7x-;k l-^-^^k 2-^-7^;^cdc 6 _ 10 7U-^S^) 

~ 6 ft) (Dmvty 5 y - #;k# - b ns., 

xxx;Kt^nT^Tfe<ku*;k^^v;uSibTfi«(7)*;U7K+v;i/S<5D 
^k^-^5>*;k^-;us^^tfbn§„ 

^>#;kfc;k yp^v-^ktf-jk -rv7'o^^->^;k^-;k ^h^-> 
#;kfc;k ^v^h^v^kfcjk sec-:/ h^>#;k^-;k tert-7>* 

20 ^T'fc* h*>-#,ikfc;k xh^5>#;kfc;k yD#*^#;i/fcjMg©c 
r7U-;k^^x^j;ufc;usj £Lt&, #y;i«7x/^>#;kfc;k i 

-1-7 h*->*Ukfc;k 2-t7h + y^M-^©C 7 . 12 7'J-M+y 

25 r7^;Wk^-^->*;i/fc;^j iim m^>v;k^*->#;k**x 
;k 7 x*3Mkt* ->#;k#x;m© c 7 _ x 0 7 7^^W -> - # ;k*x;i/g*?- 
(*?£L<«, c 6 _ 10 7U-;u-c 1 _ 4 7;kn+v-^;k^x;k^£) 
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\t. 7x-;k i-^-7^;k 2-^7?;i/SS©c 6 _ 14 7U-;us^5) 
^ e> s nfc <\x o z i & ^ 1 3 e# a,t ^ t t> «t uzhbgo 6 & ^ L s 
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rrffio 6 u ^ v 8 ^g.mmmm& j t l x \t ,m x \z tf ^ ? >? > >? < ;p ( e 

□ ^1i->v-r;i/, xh?71t^DA^1t>> s -'f;k rh7th'DhU7y> 
^ry>y-f^ 0fc*fc^7^>- 1 , 4-vW;k%£) , 2, 3-jth'P* 



#»J*J£l, 4 -> ? 7+)-*->^o^-^^>v-r;u (i, 4-v7if>^n^-^7^>- 
l, 4-^f;bfc£) , i. 5-v7-tf->^D^^^>v-r;i/ (i, 5-^7-tf 
v*D:*^>-l, 5-$M;Ufc£) ^©£SJK^£2te^L4ffl^tr~ffi© 

JK^LK^y^WTS T--(ii(D6^^L8S^m^75 h'Sj 
WSK, r-{ffi©6^Vib8fi^g^^75 HSj ©*#WtLTtt. 
m%.\Z* 2-^Vlf^^v>- 1, 4-^<;k 2-^7-1,2,3,4-7^ 

h7t KPk°^v>- i, 4-v-f;k 2-:**y*^tf^v>- i, 
-Ok s-^+y^tf^v^- l, 4-5M;k 2-^y-i, 4-v7 
ifv^n^^>-i, 4-v<;k 5-^y-i, 4-s?7ifx^D^-^^ 

>-l, 4-v-Ok 2-**7-l, 5-v7+f->#o;f^>- 1. 

-fJk 5-^-^y— 2, 3— -rfc h*n* : Et!^7^>- 1, 4-x-Ok 3-:** 

y- 1, 2, 4 - hU7ifv^DA^+f->- 1, 4-v-r;k 3-^y- 1. 2, 

3,4-fh7th'D-l,2, 4-hU7y-f>-l, 4-^;k 6-**7- 
1. 2, 4- hU71f->^D'vHJ->- 1, 4-v<;k 3-^y- 1, 2, 4, 5 

m^nx^x^^?m&. mm^nx^xh^^jiti^h^ ;\oy>0 
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=f- {®mt7vm> &%, 30mm) , xhDg, ->7/s, **ys, 

£, l7il/iL5®^AOy>^ (08*.tf7v*, JUS. atfJtHP) -eg 

cidX. rg«l$tiTV»Tt>«t^75ySj ©g&S£LXte, i~2fg(7)g 
ift*tiT^Tt>«kVi7;w^ gM£ftx^xt>£^#;k^E-r;i.s, 

XX^Mfc^ftX^XfccU^Jk^v^S, 7JI/*>^li33f££>7->;Ug. 

*>K**©7'>;i/S^^jf&n, rg^$nr^Tfej:u7^;uaj . rg 
&snx^xfcj;^#;k\*^;i,gj . rg&£ft T ^x&J;v^:*#;w\*^ 
. mmznx^xb£\,^)\,7 , rxxT^Wb^nx^x 

*®7->;psj iLTfi, taiBUfcR 1 i?*$n* rg^nx^xfeekv^t; 

tK^Sj £>g£&S£LxcD rg^$nT^Tt)ct^7;Wl/Sj > rg&sftT 

;pjK+->;uSj , r ;ukfr 7 r#;u*>&fi*co7v 

ji^j <fcEft©fc©#£tf&n£#, rg&£tix^xfcj;^7 = ygj 

LV^tLTtt, (1) *3\>k x^Jk n-7°DkMk <V7*nlf;k n-7 

^;k <yy^;k sec-y^;k ten-y?;^©^ (c,_ 6 ) 7;mmus, 
(2) t/Sfctiy-ii (c,_ 6 ) 7;i^k*j;k^<;i/g, (3) 
;k*x;k x^>^;^x;u^0c 1 _ 6 7;^;ux^^x;i/, (4) sM^;k 
7-t^k yphf^-x;k fcf/ , «o^jHf0c 1 . 6 7;i/*y-f;u*5J:^ (5) ^> 
v^M^mtinzm&M*i^2m%Lx^xb&^7*;m*mtfzftz 0 
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x^jk n-yatr;k -YV7W;k n-y^;u, -rvr^Jk 

sec-7*3Mk tert-^^roCj.eJ^^I/S^dWf btl« ftH^Jk X 
^;M§W£L(^. -?-©aiftStLTtt» «^Ltf/\a^>If (mtf7y^ 
5 ifisK, 3£**?) t 75/S, ^k^^g, C 6 _ 10 7U-;k 

is >^oc 6 . 10 7u-ji/-c ] . 4 muf>i?«6n, ^©a^siUTfi, 
«'Aoy>jK : f : Taift$nTViTt>«tvJi£»7;kn4 i >'Sj t*^sffi«R7;u 
rx7.x;Kb$nT^Tt>cJ;^*;k^+^;i/Sj bubbler 
a^juSj rfitt$tiTiiTt>«J;^x;k77 ; e<;PSj tbxit. huSB 
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«fc zsmt& £ nx ^ x t> £ n 7, )\, 7 r ^ -r jus t ieo® © t> \1 b n 5 0 

glAT^£n3 r-flfi^^^^gj j^lfLX^Xt^^M&gthLX© 

*->;i/g, e$£ftx^xfc£^#;k>\^;kg, B&snxt^x&j;^:** 
tfyAtf^Wk x^;k n-7°Dtf;i/, -fV7'pt:;k n-7*?Mk -f77*3Mk 

10 sec-7*3^k tert-7>;k ^>^;k a+vWC 1 _ 6 7;Mp;k4W^f 

;*?;k X^Jk n-7°Ptf;k <77°Pt:Mk n-7*3Mk 'fy^K sec 
15 -7>;k tert-^k ^>5Mk M^>;i^©C ^Tfr^V&m . (SIR 
7JU3*->g (flu *h*->, ih^k n-7 , n#*->\ <V7°p^v, n 
-7*h*>\ -fV7*h^-X sec-7>*v> terl-7>*:^g©C 1 _ 6 7;kn4 i 
~>g§0 te£X^n?nW&2nx^Xb&^7x.-)V%.tztej-7?-)l] . 

TJU<k$nTi»Tt>ck^*;p#+">^st|p|fll© , b<z)3&<»:) fc^a^tfsns. 
rg^^nx^xfecfcv^^k^yhSj csut, fitnig^ttK^^nT 

^Tfc<fc<, S(0)k [ktt0fc^L2©fi»£?KT] THSns«KS 
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asA-e^sns r~mo)$&mm%mmi j&^lt^t&j: assist lt® 

>^s*(DT~>;i/Sj tutu wiBLfcR rg&£nwrt>«fc 



A»£LTfi2-:fr*Vtr'^> 5 >- 1, 4-y1';W5ifeffJlK 
BUlBiS*, YttBlft*nTtiTt>«tViz:flSOgt^S*^"f. 

Yx^znz> mm^nx^xh^-mommmi ©usititit buib 

25 KigfiT^^Ci^^LU, 
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^□ypfc^k '>^o^;k *>£D^>^;k s^DM^k ^da^ 

2-y^DAyf>-l-i';K 3 -->^D^>x>- i --r;i/> _2 
/7D^-tr>- l — -Ok 3 -y^DA+t>- l -- Ok l-^n^f/- 
1 — r;k 1 - y^D^>7>- l-^J^©C 3 . 6 y^n7^W) , 

->^o7;ktvx-;i/S 2, 4-->^o^>^vx>- 1 — r;k 2, 

4-v£d'vHJ-5;x>- l --r;k 2, 5 - v^D^ij-^x>- l -~f;i^© 
C 4 _ 6 y^7 07MyX-Mf) , 7U-;kS (#J;U£\ 7xx;k j-7^)l> 

leaoi&ufcg^wen, 7izkv^b<, to^t, i. 

M r3fl50M«^Sj tl/ttt, C 5 . 7 yi'D7^kV (ff*L/<tt, 1, 
4-5y^DA^->k>7ia % 7xXk> (#S;L<te, 1, 4~7xXk>& 
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5 **u-y-jk <v^++hy-;k ?7i/-;k <f7^77*-;k $?V-;k 

e^y-;k l. 2. 3-^-+-^s;7\/-;k i. 2. 1, 

2. 5-^-^->*7y-;k 1,3, 4-t*fi?7V-;k 1,2. 3-^7x7*/ 
-;k 1, 2, 4-^7v7V-;k l,2,5-f7y77-Jk 1.3,4-^7 
v77-;k 1. 2, 3- SU77-Jk 1, 2, 4-bV7V-)im<D5M%mm 

io «*ss, t: us? >. tfj^v>, tru^x 1,2. 4- HJ7~xx 

1. 3. 5- hU7v>^©6M^S^^^0ffi^-r?>2®<Z)3gM : ?^b2© 

x tr^y-xx rh7tKDt!7X iwj>, ^r^kfrux 
teM^*) &£^Wbns. 

->*X^£W£LV>„ 

25 mifB^'f . X^ctOT' ttilS^*fcttffiift$nT^T l t)cfc^7;i'+U>»& 

X£<fctfX' T*?k$*1£ rg$£ttT^TfccfcV>7;k*k>$JLl td*5tt^> T7 
)^U>mi tLTlt. WAtf^^kV, X^kX 7*Dfc?kX 7 r ?k>, ^' 
>^U>$©ififlM*ffi» (C H ) 7;U*k ^Tfc^kX 



I 
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X^k>^(DC,_ 4 7;i^k>W$?£U>. r7;U*l/>3JU OW&&tLT 

5 tfy^;k x?Mk n-7°Pt?;k -fV7°Dtf;k n-7*^;k -fV7*^;k sec 

4§<Dt>CQ&<h\ #£L<&, ^kA^-TJkS, N-^yM (C,. 6 ) 7)V*)V 

io #;kA*^;k«, n, N->Hffift (c^) yjw^ji/A^-fjUf) , yj; 

Ztt (1) li$tlT^Tt)j:^7^yi > (2) II^nT^TfeJ; 

^ K-r ;n^fc« (3) K!ftarnT^Tfe«k^#sg*a*SR»*w 

To 

y, i -^7y-Mi/4feciS7^^n (09*tf*^;k x^Mk 7°o 
25 tr;k <v7°Dt:;k 7*^;k t-7T;k ^>^;k A+y»c,. 6 7^ 

S£) , 7U-;i/S (^Atf7x-;k i-^-75 1 ;k 2-^-7^;w©c 6 _ 1 
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ZT*i$ns rg$£ftT^xfc£t^l:7k^gXM&$n£7^/Sj 
£75/S£^J5fc-f5fr\ 09Afcf, ^-N (R' ' ) -C (R* ) =N-R K 

fiife£nTHTt>«fcv*7jc»g. iS8i$nT^Tt>«kif^{k**sxttA;u# 
*;u^>^s*cd7'>;us, B&^nx^x&iw^/s. ti^^t^t^ 

5£ -C (=0) -NH 2 Xtt-C (=S) -NH 2 "Zr^£nSg£^LTUTt> 

«fctr>. 

MBjS'K R, R* &cfctfR' ' X^$n3 ratft$tlTliTt>«fcV^ft*ai 
Sj £LTf±. MiELfcR 1 T*$ns rg&£nx^Xk£^M{t7kfitSj t 

(tLx«. ffiffiLfcR 1 !?^*!* rg^$nx^xt>«fc^^7K^Sj a^b 

en, r' x^ns rg^^nx^xfecti/vjc^sj tLxit, wsbu^r 1 
XTK^n^ resi$nT^Tt>«t^Kfb7jc*Sj ^Lt^xfecfc^iiSti 
x(d rg^^nx^xfccki^jc^sj ^fi&ofcoasgtfen, r' x^ns 
raft$nTUTt)«t^75/sj ibtd MiaufcR^^ns rg$$ 

nx^X=bJ:^M{k7K«J ^WLX^Xfccb^g^StLXCD rg&snT/tr* 

xt>«t^75ysj tHfiiofcofts^ttgUBSbfcR 1 ^^^ rg^^nx 
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r*;u#>Kft*©7'>;i/Sj tt. ^-coor"' cat* r'"M 
nx^x t> d: vi*j^4=- ->;i/gfc £ o t t «fc Ho 
io i/fcR'T^tis rg^^nx^xt)j:HM«^Sj tm&<Db<Difimfp> 

pjju+jk c 6 _ 10 7U-;k c 6 _ 10 7U-;u-c 1 _ 4 7;w^i*^tfe>n 

5*-COOR ,,, T*Stt*«£LTtt, fc^X^ C ^JJI/^ + ^-^M 

20 -Mia) ; C 1 _ 6 7;u*/-f;^4 i '>-c 1 _ 6 7;ka^>'-*;k^z:;i/S (^j, 
tr/to-f ;M-*->* h^i^ktok l - (7-fe h+y)xh+y*;^-JK 
7-fef>+->-tert-7>^v*;k^-;U^«Jf) > C 1 _ 6 7;k3+v-*Jk^n;U 

^->-c 1 _ 6 7;m+->-^;u^-;us xh+^M-M+y/h 

*v;fc;ktf-;|/&£) , 5-C 1 .JW-2-t=lry-yt=! : yi/>-4- 

25 -r;i/-c 1 _ 6 7;m^^-^;k^-;n <^j, 

Vk>-4-<JM h^r->*;i/^-;^a U£tfimtfe>nz. 

*fc£7Syg, C 6 _ 10 7U-J1.S (*?£L<J*. 7xn;U) ^xsetcs&sn 
T^Tfeck^Z-Xtt^-fiR (C,_ 6 ) 7;i/+;k7$/S (09*.tf*3\>k7 



WO 99/40075 PCT/JP99/00470 

31 

^>v;M?;U7^/^) . 5$-N <R' ' ) -C (R ' ) =N-R R* ' 

5 $ (C,_ 6 ) 7;P+;US) R«7K^JI^, SJI^nT^TfecfcUTK^S^ 

7K^M : fX^;l/^>^S*©7v;US) R' te**©^ E&£*1X 

UX&ckl^tt^ tt^$nT^Tt>ct^75/S. M&$nx^Xt>cfc^ 

^;i/*7>sx«a^$nx^Tfe<fc^7K^s «f?£L<&. 7jc^n^, (c 
io 1 _ 6 )7;wus, 7^ysx« ; Ey-x^v-fg^ (C!_ 6 ) 7;i/*;i/7=- yg) 
£tkT] x^ttss ^7-vys. F-r;i/7ays> 7 

•t h-f 5. H-r;i/7^ys^a > 5~6aw^75/s tr^u->v 

zx^^n-5 r@^$nx^xfc<j;vK5 F-r^sj <hLx«, wahi, . 

15 5£-C(R' )=N-R C^M^HiIIB.iilHlic^^-r] x^£n<5g#a*# 

uut, r* /^s&^nx^xfcefc^sya ($?i;L<te, 7^y. A^;i/ 

75A X^;k7^y. yat?;P7 = A y/W5y> > 5 x^;i/7sy, h 

K^sv* twjsv, tw^y* ^wjy. ^^wjy&a £tkT 
20 zt^^ns rg^$nx^xfc«fcvK5 h-t^Sj sm^nx^x 

t>«tU7$y/lWT5. Cl<Z>£5&§&£nxivTkJ;^7avyS£>j| 

^jttx^ (c.g) 7;w^ (&» (c,_ 6 ) 7;u#y^ 

^>7<;us^^xm^^nx^xt)«t^75vys (WAtf, 7$y;, 
N-*3MU7^y, N-x^;u7$vy, N-7°pe;u7^vy, n, n'-v 

25 *3-)V7^i>;. N,N'-yIf;i/7$yV, N- A^^-N' - vX^P7^ v 
y, N-*;i^;U7 = ->V> N-7-fe3Mk7^>V^) &<>:Wtfs>n5. 
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*3\>k x^;k yntr;k -fyyptMk y^;k -f v^§oc ,_ 6 7;u 
. 7->;us (#i;U£*;i'5;k T-t^k yw^zjk krnnH;M£ 
©c 1 . 6 7;u*/'f ;w ; ^>y-f ^ ; mtf* h^v*;i/#-;k x h^->*^ 
tfx;k 7°p#^>;fc;ufc;k -f vyDl+y^j^-jk 7*h^->*;i/^x 

«7JWUS (^Tttf^^Jk x^;k 7"Dfcf;k -fV/ntiMk 7*3^. 
V^fOC,.^;^^!) , fiftSttT^T ! b«kV>75,/£ (09*. «. 1 
io - 2fi0l-ifcliSfi:ofcjlSft7JW : Ai (flla-febi^k x^;k /nbVk 

-f y^ntr;k y*5f;k ^yy^u^c^^M^us) *fctt7->;us (#y 

±fE5S4'> R' iLTil *3fc, filR7;WHSfctttll$nT^Tt)iH 

20 7^/s*«ff*u<, fe^Trt>, im7)^)im^Tzitmm^nx^rhJ:^7 
zm&tirz^T am=f-^ i &^ l 3 m^/ux^xb&^mmt&mw. 
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*u-yy;k ^7Vu;k -fy^7'/u;k -f5^v*u;u d h-< = yy-;i/ 
-i--Ok iH— r$^/-;i'-4— r;p«) , k^yujk 1,2.3-3*-* 

itv77U;k 1, 2,4-^/77^^ 1. 3, 4-ttD-i?7*/V)^ 7 
7if-Jk 1, 2, 3-^7i>*77UJk 1. 2, 4-^7v77<JJk 1,3.4- 
^7->'7VU;k 1, 2, 3- MJ7V*U;k 1, 2, 4- MJ7l/U;U (l. 2. 4 
-MJ7'/LUI/-l-<f;k 1, 2, 4-h'J7yU;i—4-<;^) , fhv 1 / 

u;k tru^ (2-, 3-x«4-tfUv;i/) . tf'j^-;k kiUv~Jk 

«7-t*^^-;k tf P >J v ~ Jk k^ 'J >MU ( 2 - , 3 - XH4- k^'J v 5 ^) . 
^Ejk*y-;k ^-^Jk* 'J -;k ¥^7iS-)l> (i-k^?v-;Mg) , 

(I) tl>Ttt, l-(4-7$^y^>^)-4-(6-J'DDt73'k>-2- 
7. ;k* - -2- k < 7 y X l - (4-7 ^ vV ^ > ~>* ; V) -4- (7- £ p d-2H-^ > y* 
tf 7 >-3-^;PsJx - ;W -2- k^7 ~>V X 4-(6-£ □ D;h7 ^ k >-2-7Jk*- 
M -1 - [1 - (4- k U vJI/) fc^ 'J x >-4--f ;k* ?)V\ -2- If ^ y V J >, 4- (7- ? □ □ 

-2H-^ >y tf 7 >-3-7jk* -l- [l- (4- tf u s>;w k^ u >-4-< 
;W -2- tf * 7 ->v >. i - [i - (4- tf u V)V) u v >-4--r ;u y- -4- (4- 

^ >•£ >7Jk* - ;U) -2- tf v y X 4- (6-^7 □ □ ^-7 ^ k >-2-7Jk*~ ;W - 

1- [4- k h □ * s/-i - (4- k u k^ u ~>* >-4-< ;m -2- k^ ^ v 5 y >, 
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4-(7-^OD-2H-^> > ytf7>-3-X^3jN-;U)-l-[4-t: K D^->-l-(4-e U 

tr^ u v >-4-r -2- tf ^ ^ v y >, i - [4- k h □ ^ x-i - (4- 1: u 
tr^ ij v >-4-< ;m f-JU] -4- (4- t: x;i^ >-b: >tj|/# x;u) -2-^7yy>, 
£ & z. n b oia & if # i o t> s u < ffl ^ & n s . 

tD*tonm&&z:LT<t&to (i) MfbT3fb&#K ff®^K£D»#fl?& 

if^jg^LT^tt (i) \zmtrz>fc%m*^o. its® en ©7*0 k?? 

io {b£#j (fliAfct (b£#i (I) ©7S/Sj&*x>r <;Kb, 7 7-;Wk. ^ 
>^;U75y7j;i/fc;Hk, (5 -y^- 2 -pf*v- 1, 3-w;u> 

;Hfc» If/tn^l^S'^WWfc, t e r t -7^;Wb£ft/Ub£«£) , Ik 
(I) ©7kKg#7->;Wk 7;WWb, *^BMb, S"5B6-ft:*nfc{fc'&* 
15 (0fl*.tf, fb^fe (i) ©7jc^a#7-tr^;Mb> /tju^ h-r;Kb, 7°D/v-r;b 
to, tfAD>f;Mt. u-^^-;Wk, 7T'j;Hb, 7^n;Wb, y/W5// 

S^xx^Hb, 75 Kffc£ttfcft;£4& (#J*J^ fb&^ (I) ©#JU#*v-;i/ 

20 y^;u75yy^juxxx;Wb, t!An<;^+~>y^;pxxx;Hb. if^> 
^;i/fc;i/^->x7 c ;ux7 > T;Hb> v;Px7>x;Wb» (5-y^-2 

;u^-+v^;i/fcji/X7 c ;i/X7.xJHb, y^i/r^ F{bsnfc'(b/&4bfc£) 
tHfbtis. z.n$<bfc&m\tuto&to<oi5fe\z&vTtt&m (i) ^ssit-r 
25 scims. 

*&{fc£tt (I) ©^DK^y^tt, 1 9 9 0 ¥TU rg^DOTOj 

S£7#$mS:fU 6 3H^b 1 9 8Mfcffitt$ftT^<5«k5fc, £gtfj&f=rab 

&4fc (i) fc3£ffc"r* , b©T&oTfc«fcn. 

<b^#i (i) (DmtLxit. mm<m\zwmL5zmmifimfe>ti* m?t\m&. 
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5£ R'S0 2 Q (II) CS^ QttAoy^Hf^ «&©HB#ttWEtra 



K^OE^ttSfEtRIAftS^-r. J T«$ft3fc£#/ (III) Xtt-tOifit* 
S*$t5Cil:J:oTM (I) *«5fiT*Jlt3WrtS. 
itSIE^ (II) *K QttADy>IfSSt. QT^^nSADy^^tLT 

*i*tt<k^« (ID xtt-tott^fl:^* (in) xtt^-oitts^^-B-s^tfc: 

.kOfrfrft, (II) X« (III) <Di&tLT\t. mtibfzit^ (I) 

7*^y-;k ;-)vm<r>T)\su-)vm* ^ix.fcfv^+u- 

>. fh7th'D77>, yXfJl^x-rJk ter t -7>;U;WUX— 5r;k v 




X— Y-X-Z 



(IN) 
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Mfl27ic*JS. #J*J£*;i/A7 5 h\ N, N-y^fj|/^A75 h\ N. N-v* 
5 Wth7 5^©7aH3l. 0*;Lii7-fehX ^fJHWhX 

-fy^U^rh^O^rh^. 09a.fcf7-fc hxh U;k 7°D fcf^x h U;Mg<£> 

10 mXWmi\V)J-^lx, *B6{fc;&U»7A. TkM^HJ^A. «^-hU^A, 
M^UCA, j«*m^hU^A^C9Mi^ ^^«'hUx^;i/75>, h 
U (n-7°ot°;W 75 >. MJ (n-7*^;l/) 75>, >M 770 bfJU^U 
75X y^DA+yjl/y^WSX tf'Jv>> r-3'Jy>, 
N,N-y/fJl/7z'JX N-^^;Hf^Uv>, N-^^tfD'JyX N — 

15 jjWkEJk-fc'J >^0 3»7S>jWfltr>6>*l<5. 

Rl&tt^^ (III) l ; E;U{^bTfk'&!fe (II) fcttlfc^LifoS^k £F£ 

20 R^Ktt^^te (id xtt (in) <omm, mmomm, Km^mmz^Kig 

tt&ifi. Mft® 1 #fct^ U*J 7 2 P#Fp1, $? * L < TO 1 5 btt 2 4 P#K"r 
5£ 



esc* ©E^«aast|pis«&^-r. ) -msnsft^tj (iv) xtt-toftt^ 

Q l -X' -Y-X-Z (V) (j£if>. Q'ttAoy^fXH^ R 2 -S0 2 



25 




(IV) 
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-O- (jS*, R 2 «ADy>IfTii^nt^Tt)J;^ii7JWl/SX 

mtmMm^to ) rmznz>it&v>) (v) xn-tcDttit&sis^-B-iiitfc 
•koTfc^ft (i) ^^ottfciii&i-sctrtnrs*. 

*ftWt^* (iv) (V) <t*fii&$ii-sc:<hJc«kOfTt)ns. 

bubSS; (v) Q^snsAP^jsc^tuni, mtftt*. ft*, 
3£*##£tf£n*. 

stLTtt, #i;U£*5P;k x^jk ^ntji/, -fV7W;k 7»k -rvT* 

sec-7*3\>k tert-7?Mk "*>3\>k -TVO^k **^>?Mk tert 

-^>^;k i-x^;k7*Pif;k M^>;k <w£2/;k 1. i-v*?Mk7 
3\>k 2. 2 -x^^kT^k 3, 3->>*3Mk73Mk 2-x^Jk7^;mo 
c^eT^^s^tfen, tTfe^^k x^;k 7Ptr;k -rv7nt:;k 
7*^;k i , y7*^;^©c 1 _ 4 7;k+;k$w*u^. R 2 T^^n^ADy> 

HC^ &*, ft*, 3 7*^) TBift^nfc^ftT^^StL 

Ttt, «Atfh'j^on^^;k MJ7)k*ppwi^#W£n3 0 

fcR 2 ^$n5(£i7WStl^i0fcO) , €$7;l/P*->* (fll;Lk£* 
h*->, Ih^>, 7"0^k -fV7P#*-X ^h+^OCj.eTjm* 
vl) , A-ay>Jgf («IAtf7y*. tt*. ft*, 3 7*^) , xhog, «> 

#;p#**>;p*s?Wflusn*. 

(iv) tik&to (v) SrS^i*«^i^«k Off tons. 

s^tt-jfi!»c*ji+Tffnn, Rf5*ifl#L,^v^iBtd«ii3i[a^$n*. 

■5*»(itbTtt^Atf^^y-;k x^y-;k 7°p/\v-;k -ivfuns 
-;k 7^/-;k teri-7^y-;i/^<D7;kn-;i/^, mtf^+iJ-x x 

h7bFo77>, vXTMkx-xJk tert-7>;M^;kx-~ fJk v<V7° 

ptf;ux-x;k x5 1 k>^ , Jp-;i'-v^5 L ;kx-T-;^cDx--T-;^, 0)R 

^DDMA, lM<fc&*, MJ7kX 1. 2 - v7 P PX? >|0AD 
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WAtfifcJk^S h\ N, N-y/^jl/^A7$ b\ N, N - z?*?-)V7±. h7 
5K$075K£, WAtfTthX ^^Ux^ky h>. *3MH-y7*3Ml^r 
h><f©^rh>S, 0flAfcf7-fehxMJ;k yne^~ HJ;H£<7>- MJJMSS 

tK*«U^A, TK^ifb^-h'J^A^OTKSR^^U^JRS, m&'J ^A 
Xh^>b\ U^£A-tert-:/h*->b\ ^hU^Apt h^Sy h\ ^NU^A 
10 Xh^S/K, *;U#+<>;i/-tert-y h*~>F^©MilstU&^L 6 (D&JS7;P 

^MJ^A, ^K*U^A. b^K**^- N U [>AfOWI. i^h'Jx? 
;U75>» hU (n-7°ntf;l/) 75X HJ (n-^;W 7S>. y-fV^ 
nfcf;i/X5 L ;P75>. y^OA+yjPy/fjl,7$X kTU^X r 
15 -3'JyX N.N-y^W-UX N-/f Jl/^'JyX N-pWUfn 

'Jy>, n - * u >n© 3^75 >ifim^ 5 ns. 

SlSttflS^ft (IV) ltJKl^lTM (V) 0 Ot^, 

&JSiS&«:»-3 0*C&^U#?J2 5 Ot:. 0£ L< te^- 1 O'C&^L&t) 2 0 

20 or-r&s. 

s^^wttft^* (iv) xtt (v) omm. mmoimm* Kfoummzj:*) 

7?* 5. 
25 ^ 

R L^s^ H _ X 2_ N H 2 (VI) 

Mmz^t. ) T*$n*<k^ift (VI) Xtt-t©4tttSC 
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R 3 -(C = 0)-X 3 -Y-X-Z (VII) Ca«K X 3 teM&g£WUTt^ 



MBit (VI I) 4>< R 3 T*£ft5M&S£WbTV>Tfccfc^M«fitS<D 
£A, 7jc^fth K^'>U^^A7;U5-^A, Tjc^ffc h U -tert-^h^ 

15 hu^a, 7m<ti'7>4t* i ymi-hw&, 7m<thV7th*~>*vmi-h 

U^7A, 7K^b^^m'J^^A, 7K^tv7/te*£fitlWA, 7mitb l )X. 

20 £AM*& Kita^, B&J!3s©e&ftMI, ni^A^H, nv^A 

(VI) l^MzttbTfaO. 0 0 0 lH92*;k 0?3;L< KfcftO. 0 0 1- 

25 EETHfroTfcckK *^5ffi*«!:LTttii«»l^*9l 5 OgEE. ff£L<te 
*<J1~*<J1 0 OlaffiT&So 



R 1 — S^-NH— X2-NH 




5 
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□AV-;k ?^/-;k un-?? y-)\,m<D7)in-)vm. mZ-teiS**? 

X 7h7tKD77>> ^X^;kx-x;k tert-;/?MM^;kx-xJk >? 
-f y 7 o tf;kx-5Mk x^ k >^ U n -)[,- v 5 ^ ^JUX— r;K¥OX— r;WS, 
5 fH^tf^Kx^k »Kx^;k »B6n-^;P«©X^x;UtS, Wxtfy^D 

□ ^DDWA, Elfi^^*, h'Ji'kV, 1, 2-^DDI^>«© 

^>x;k*>^ ^>-tf>x;k*>$L h;kx>x;k*>&, a>77-xm 

is n*>nG>mmw&tt&® (vo l^k^bTiuo. o 1^20^, $?£L< 
too. otra^. 
mjsmc&yi (vo ltjH^itM (vm m~^2^;w8^TfTfrn 

<5o 

E&ifigTO- 30° ~*9 1 5 0 *C, J?SL< TO- 1 0 0 ~& 1 2 0 tt* 

20 <5o 

s/ftrateft&t! (vo &<fctf (vm omm. ®m<Dmm. Rf&mmiz&Qmu 

>I3t$ 1 0 7 2 mm, S U < TO 1 5 #18] ~» 4 8 Hf WJTfc So 

(vm) te£e,(c, it 

Q 2 -X 4 -COOH (IX) 
25 (£*. X 4 ttg^S$rWLT^Tt)«i:^7;^k>||$, Q 2 «/\ny>H^X 
tt5fc R 4 -S0 2 -0- (5S4«, R 4 «Aoy>0^-c®^^nT^Tt)J:^ 
ii7il/+MXttgiI?:flT^TfeckU7i-jH$St) TS£n*g 
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rL^S^-NH— X2— N: 




CO — X 4 — Q 2 
X X3- Y -x-Z 



(X) 



fflfca* , Q 2 ttA Dy >H^X(iR 4 - S 0 2 - O - £tkT. 



r 4 ha □ y >jEmfTBSi£ tiT Itjt fe «fc vi{g^7;u+;usx«s^s^# l 

#*?\>k x^;k 7W;k -fvyotrjk 7>;k -fyy^jk sec-:/^;k 
tert-y^Mk ^>^;k <v^>^jk ^^>^;k ^->ji/3to*#tfsn, 
io &j&>Tfcj*3\>k x^;k ynt:;k <V7°Db:;k 7^;k&:fc*jW£Li> D a 

□y>if<!:LT(i7 7i, ^ 3£&^jWtfs*L ^n&Aoy> 
*9Mk x?\>k 7°oh°;k ^^iifoc^jT^^i/S) , M7;kn+v 

*&.mt%® (viii) (ix) mm&> %mm. 

it J: Off ton*, (VIII) O&chLTte, MEL£ft£#l (1) tmWQ 

\t%m (ix) \zm\,^nzm&tLT\*7)V'tiv&mjL mx&i-ywj* 

*»JC7A««5> . 7;kfrU±8&Rffi (#J*tf#;k>£A;&^) 
25 ifitLTttmtf MJ;WP75>ffi, HJ x?Mk7 5 tert-:/^;kv* - 
?\>k7 5>ffi, ^>^;i/^5=-;U75>ifi, 'Oi?)Ui?*7-)l7$>1&* N. N — 



5 tlS. 
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j^tji/^I/^ks^b?*!*^ (mtfaMMft (ix) t^y^)VmM. */x 

^)Vm., ^J^V-fuMfrmi, ^J^Vlf-frfflb* =eyievl-^)Vmm. 
, Cj.eJBJftftiA^^g^BSJ^TK^ (#J;U;fM& (IX) 

->7/«, ^ptf^>s. -fy»K, ^y^m k/w 
m> MJy;ktPg1&, h'j^Doftgt, 71:h»«*£®ig£Bfefc7K*j) » c 

#j (fclS.f£**>*;kfc>Bk x*>*ju;fc>s. ^>-fef>7Jk*>g, p-h 
\\:%®t<D7*Y Wttwm (ix) ik^y-jk -f^yy-jk i>Vb 
is *j;£^;k x?;k :/Pk;k -fyyntf;k y>;k -fyy>;k sec-y?- 

;k tert-y^;W . C^gJjUi^v (0il;U£*h*i^ ih^>, 7°p# 
<V:/P#*>\ y>*-X tert-^h^v^) , Aoy>JR^ WZ-tt 

;k^;*\ x^h^ 7°Pk;k^*\ y^;k^^) ^rcflHfcSftT^TfcJ:^) 
20 W#tf£ft5, 

2, 4-vxhpy x x;kxxx;k v7y^^;kxxx;k ^^dd7i- 
;kx*x;k N-k Hn+->lt^"»-f 5 Kx*r;k N-tFo+y7^K 
25 5 FlXrJk 1 -k KP^v^>y h'J7y-;UxXx;k 6-y-PP-l- 
k F F U7 % /-;kxX7-;k l-kFP*->-lH-2-k'J F> 

$j t^neofcfciattCj.eTJMrJU (fliAifpwk x?yk ^□e;k'<y 
ypk;k y^jk -fv^jk sec-y^k tert-y^;^) » c,_ 6 7;i/p 
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Xh + ->, 7d#*->, -fyy'Dtf+X y*h*X lerl 

;U3=-* (WAtf^^f-^ x^;^*, ^ne;!/^*. y^jk^-;*^) mrm 
-^>y^7yu;k^r-^xxx;k) «ffj&t$tfe>ns. 

4S.m (DCC, WSC, DIM?) , t^B6*NJH*: <09;t«'>7/ D/u&vX5PJk DPPA, 

bop-ci^) m) (omrf\z?rt>tLZ> a z.<D£*>tmm y jftgtbtwu mtzLtz 

5J&\t{£&fo (VIII) l^Kl^ltfb^ (IX) Jftlft^USiS^k 
U<tt»l*:^L*5l2 ; EJI/T?&*. 
S«S«*U- 5 Ot;&^L#?Jl 5 0t. $?£L<tei&- 2 or&^Um 

Ejmrattfl:£4*i (vim xtt (ix) »«£&tf&£<7)ii& Ej&fig 
(x) ttBsas^fc^-rnttcfcos 



Ca+©B^^IE£H*il£7K?-. ) (I a) Xte^<Dlg£ 

r- 1)9 A, 'J 9 A. &£0**fc7;kfrU&JS, 08;Ltf#BHfc 

U^9A, zkKfltf- MJ 7A, 7jc^{b^'J9A?i < i:©7K^h:7;k^ I J^M. 7j<® 
rtr?y*x9A, *iSWk*;i">^Att^:©*»{k7^*'J±^JR, p^HJ" 
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3MHfD'J vX N-^^U^U^'J X 1, 5-v7ifh*->^n [4. 3. 0] J 
>-5-XX 1, 4-v7+ft:X*D [2. 2. 2] *^X 1, 
i/(?U [5.4.0] -7-£>7H:>fc£©WttMfiS, ^JUU^A, n-7* 
^-dUT^A, sec-T^P'J^A, tert-7? 1 DU3 :: r>Afc£CDlJ3 L 2A&» 

££ttfc£«J (I) 1 ^UfcttUTjfiSiKl 1 H§ 1 0 0 $?£L < 1 ~ 

&j&m&\zm-i o o c c~^2 o o*c, $?£L<ra-7 std-heh 5 ott 
%® 1 ftf^-^j 2 0 0 mm, ft£v< \tm 5 100 p#^t^ -5. 



R— S^-NH— X5— COOH (XI) 



te©iB^ttffiE£l^£lt£*-t. ) T*b£ft5fb£& (XII) Xl$^t(Dl&t 



Z-X-Y-X 6 -NHCH 2 CH(OR 5 ) 2 



(XII) 



R — S^-NH — X 5 — CON 



\ 



W— Y-X-Z 



CH 2 CH(0R5) 



(XIII) 
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SS&StLTte. R 1 lzm%W&g&£LX^Xb£^j%<t7m&X®.W2 

n/igms^ © * £ ^ t e. 0 

-fv^Dtfjk 7*^Jk <y^;k sec-y?;k ten-T^k ^>^;k -f 
y^>^;k T^^>^;k A*->;i,w^tf£>ft, &^Tfc*3Mk x?Mk 

io #Mb£#i (viii) t\t%m (ix) <h©MTi5£Bj^n^s^tt^^M^ 



15 K*®§s^teffifS£ raiser. ] xmt>tsnz>ik'£M am \z%&$z> 0 
*mmKfo\m%Mo)&i£T\zftt>nz> a z\<D^ormmmtLx^ frmz 

S^ttlb^ (xiv) i^Mzttbmzmo. o o i ^HSi o o^k 




N — X 6 — Y-X-Z 
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Rj&mmtib- 5 o*c~^2 o or, B^h<\,m- 3 o'c-m 5 o'CTfc 
Rmmmt^ urn xw©n, Mgftiois^ 

Stf, fiftft 1 0 ftHHS 4 8 im ^K(JI<)2 0 2 4 ^1T$5. 
(XVI) fct, E)fSlc«fc9-fiig££JB7cLT5$; 

D i 0*«*0_/ f (lb) 
— \ / ~~ X6 Y_X_Z 

RfoltitpVl (XIV) HEJUfctfLT, &7G&|gl0. l^-^Jl 0 O^UTfc 

'So 

-ElSiaStt*?!- 3 0H91 5 CC, $?£ L<Hft- 1 0*0-151 2 OrT'fe^o 

s^rfl^b^ (xiv) , m5m<omm. mmomm. Rfc&mmz&vmu 

Zifi* m%®l 0M~^7 ff$I,<U»l 5^M4 8P^1-rfe§. 

r L5^/aJ|— X— YH (XX) 
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^^(ommm^trnMrn^^To ) tssnsft^ (xx) xte^&t 
^ z-x 7 -q 3 ca^ x 7 \m^^Tz\mm^nx^xh^7)i^u> 

Q'teAO^jg^Xfca R 6 -S0 2 -0- (5^ R f 'te/\ny>J£ 
£*5 (XXI) Xtt-?-Oifii:€rSjSS-&T, (I) £8iigT5 

So 

io s*^©**STti«)&ns. 

{•f ?»n§o R 6 tt/\py>^TgM$nT^Tt)ct^{S^7;u=lr;i/Sx«H^ 
S£*T UT^Tt>=t^7x-;i/S$:^To R 6 T^£ns{£J$7,M^Si:LT 
tt, W*.tfpWk 7cilf;k -fV^Dk-jk 73\fk -f 7:/3\lk sec 

15 -:/3Mk tert-^;k ^>3Mk -Y7^>3Mk ^^>^;k a+>-;i^ 

#«^tfe>n, &^-et>^;k x?\Jk ^ot°;k <y7°ne;k ttfruzifi 
20 (#h /?Mk i3\>k 7Dtf;k ^ftt'oCj.jMM) . {£ 

7;kn^->s) , Apy>®^- y^m, jyss. svmttE) , xh 
(xx) xa-toifitfti^ft (xxi) x^o&tfcEjss-e- 

25 5CttJ;0> fc&fe (I) £gJi£T5 0 

£A, TKSft^-hU^A. 7jc^fc*iJ^A7i<i:<D7jc^t7;k* , J#m. ymifr? 
^*->£A. 7K^b*>)kv^A/j:<h*07jcM7;k^U±^M. KBtf-HJtfA. 
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tenwfcmfcmyjwjv&mtjitiommmm. wuihiM^i^sx hjx 

D'JyX N-pWHEJUftUX 1, 5-v71fh*">^n [4. 3. 0] />-5 
5 -X>, 1, 4-v71fk*>'^P [2. 2. 2] *>7 2>* 1 , 8 - i>~7*?\L : s>7 D 
[5.4.0] -7-S>xir>fc£©W«4S£, j^WI/U^A, n-^DU 
^OJ^s sec-T^DU^A, tert-T^D'J^Afct'OV^AE, 
Av-ryyntf^T5 K^<Z)Uf7A75 Hi*W^ffl^bn5. 

10 Ta«^&««*^©**fflV^ns. 

Rfcmt&m (XX) l^HcttLTfl^fc (XXI) &<J0. 

15 Kmmmmt^ ax) , ft:^ cxxn, &£xtt&ft®s& s^ias^n 

cfc 0 1 ^W~*9 2 0 0 EM, #?£t/< TO 5 #IBJ~W 1 0 0 R# 

20 7-fex-K fh7+7(hU7xrM77^f »A-7>"7A, JfMtfcf/Uh 'J 7 

h U X (v^> v U ^>7iz h >) y/t7-79A-2, 2' -t*X (~>*7xXjU*X7^ 

X7 0)^7^K M ( h U if 7 » - 7 ^Jk ififcl?*(HJ 
25 7x^**7^ >)-y^&£) . Dy^Aft^tt MfcHJ(HJ7x 

OOOOltJk JftKt^O. 1-0. 0 0 0 0 1 tJUT&Se 
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R— S^I^Tll— X'— Y— X— CN (XX 1 1 ) 

&^mzn\zmmtmMm$:*-ro ) Tg£ft3{L-&$j (xxi n x\$^<o 

i&£$: R'OH CsS*. R 7 ttiS^7;U^;^^To ] Tf^^ns^tt (X 
XIII) xte^©J&<t££fS$irr, 5£ 

rL^s^/T^-x'-Y-X-c^" (XX I V) 

OR 7 

tt*<DB^\m&tmmm&m-?. ) -ei^ns^iii (xxiv) xa*-© 

&£&iiU ^ViT-fk^ (XXIV) X«^©&£7 = >^££Jft£-&T, j£ 

R— S^H^AJI— X'— Y— X— Z' (XXV) 

cot, z' ttejft^nTiriTfc«t^7$vyss: 4 fom^itmmtmMm* 

3 T^$tlS<k^» (XXV) X«-£-©;fi£SgjgT5o 

c , _ 4 7 if e> ft 6 . 

fk^« (xxi i) titsm (xxi 1 1) toRfofo* m^mm^m^n 

(XX I I 1) £*©£3Ug&£LTffl^Tt>J;lri. 
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5*ifi*WH> ens 

fcfoi&m\z®- 5 o"c~*9 1 sot:. *F£L<«*?j-2 or-Hfti o orr-ab 



s^si^rattft^* (xxii) , », *s©asxtt^aoa^fc«toTS7a:s*^ 

fifffft 3 0 2 4 0 Pf fiP £ b < tefft 1 PSRaHSj 1 2 0 I^PflTSS. 

(XXIV)tt7'^>« (#1, 7>t-7; *^;U7==>. X5PA75X 7° 

10 ;U75X ~>'-n-yofcf;U7$>, t°nUv>. t^UvX WJ>, fc?^7 
v>, 1 -*^e^7^>&£©r:iSR75> ; 7-'J>, N-^;L*7-'J> 
fc£®3£g;8E75>fc£) tSJC^-BrTft^* (XXV) SSSirfS. 

Mglii^- 2 o •c-tt 2 o o t:, ff* b< ttiK- i o t:-H& 1 5 0 *c 

Kfommmt&m (xxiv) , 75 >, »*Roa«s^g^ja«t«j:oTS^§ 
ii^as 3 0 ft®-® 240 mm. & s l < 1 1 2 0 B^raTfcs. 
20 %.rz. *fcfo\z&mzj&vxm ( g't i x'ft?xh£te. 

±ft<DWkft&Ate\,*LF\z&\,*xm\ f *p>nrzm®{t&to (in. (i 1 1) . 

(IV). (V), (VI), (VII), (IX). (XI), (XII), 
(XX) *5«fctf (XXI I) «ift^©^ffiXH-t-ni'*-rs^ffiC«fct?T5S! 

mtz>z.ttfx%z>. 

25 a) {fc&tl (II) (Dmfetlk 



i) 




S^-OH 



(XV) 



(ID 
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(XV) Xtt-toffi (III, mm&m £/\n?>il:TZ>zt 

5 ;i/'>^A^H) ^mmtbxitm^ MJ7;wu75>& (0yx.tfhu 

pWU7S>ifc. HJX3\>U7 5>Jft. tert-T^lo^^^S y-fy 
7°Phf;i/X^l/7$>^) . 7f«f!3$7S>i& (flIAtfN, N--X>WI/7 

^>&. t°u^>m, jWH^sn*. sfcADy^bjwtLTtt, 

(XV) tAoy>ftSJ*SSig«ETSlS$-&Tt)«kir^ i^Sk:«fcO»«E*ffl^ 
is a.fc£"cxtfx MPxx ^D;^>if>^©^#®i^b7lc^, n, N-v^^Ji/ 

*;UA75 K.N. N--X?WP7-fe W®7 5 FfflfiM&iatm&ffl&t 
LTffl^btl-So Kj£fcMb-&* (XV) l^HcfcfLT. A 1 fc^ 

L*U1 0 0^;kffSl/<tt#91fcV>L*&5 0TO§.KMI!l-3 Ot: 
fcV>L£j2 5 0*C. #£L<B$j-2 0"Cfct->L*&2 0 OTO-S. R^Ktt 

20 (xv) x«Aoy>ftsa©a«. «fiEoais, sjcs^tct-pT^-s 

Sttil&l#fcV>U!)7 2#|HJ. «F*L<tt*91 0^feV>b»2 4RFWr*S. 

ii) 



25 *mm$m (xv i ) kitkosfiet. t&mxte%mKfctsi£T<\:£®) an 

3Na. -C(=NH)NH 2 «£jWHl>6>ttS. £JSttiitt8J*«1»TfTfcn. iWISL 




Q 



-s- 

(XVI) 
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tzjj&ci?m^rzmmfiw/uTm^<bftz>. Kfomt&m (xvn i^mzm 
i 2 o < c-e&&„ 

'fb'&t! (II) T^^n/c, ^M^V^OU FXH7M-Jl/^ni h'Cil 

^fex^ntc^rs^UcfcoT^h^ (id zmm-rz^ttfTzzo 
b) (no onmm 

/° 

L 2 (7)lH + Q^X-Y-X-Z 



(XVI I) 



(V) 



PI 




X'-Y-X-Z «VIII) 



P5E 




X'-Y-X-Z (HI) 



iufB^; (XVI I) &tf (XVI I I) L 2 T^$n-5^SSi:LTtt> 
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(XV I I) tit%® (V) Xte*<D5Lfa&mmft$Kfe2 

■e-Tft^te (xv iii) zmm-t&o 

£0«k5l;:LT»igLfcfl:£4& (XVI I I) n ffiSIS*^-r5c:<tt«fc»9 
tt&m (iii) tfffiinrtr*. 

c) <b£#> (iv) (Dmmm 



(id (xix) toRjtstioTfb^ (iv) *m 

flS-&«f (V) . (VI), (VII), (IX), (XI) *5«fctf (XI I) 

z\<D&o\zLT%z>nz>{k&m (i) a, £isjg^«i^eeft:^»o¥S. 
(i) ©jftji. -€-tigft^»i©^gc«£<ri, w^tf-rt:^ (i) \zmmm 




(XIX) 




(IV) 
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«@fftB£*rT5©T, fti»tOt>^«ta»«l (fclaJitK UMk 

£>\ 7*;K my h, -f ^ ^-fr^) t^LT. fllittf 

t>mmw)iz£zmmm> ik&f&ssn.mm$>, aimmfatk^ 

mtiammfc 7)vyj\i-?-m, -miik^ (tia> , u^m^ mit^®. 

>bWi : 

itoiii. -tisiMi, *3&£Se*>^ s&fc^ xf>hsixttPT 

CA (g&8JS»JRi*|jlii^JB/£ifi) SSff&^TT-U^ h^-#SS)M<>^-^ 

Ki&fcmm (sirs) xtt^R^MT56^-rstaattjfiiirrt«a*E^» 
(dic) , ^«i^©jgiesi&, &*m<Dm®&mjuttom&m* ^sy^x\t 
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*mm\t%m en y.\$^<Dmz*<Dti&h&wmw^m\zn®znznw 
its® (i) x\$*<Di&z^?z>*%fn0mm\z, ma^t^m^mmt 

^ffi^bn^M, ig^ai, j^at miRffl, Rmmmi msmu 

v>~h-;k HJ£ a, >J>B6*;P'>^A, S5ft 

fi%75t*7:n\k«ktt?^>iC lte^[s5Mm% by fl>hWi. 

->^5=-;hijud-^«[, 7;^>fie^-hu^A», ?uizu>^we>ns 6 
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K#;k>9A, 1*M9)Wmifimii*>tlZ>. 

mmttmz&^TWism^znzmmL #m ftttsy, s^j, & 

(#S*U6 0kg) 1 B SO (fc&$3 (I) Xlfrtvm tVX 
0 0 Omg, £F£b<&$j3&^L-3 0 0mg> ^^SKttilO 
0 0mgT&9. ;iftb£ 1 03:/ite2 &<^L 3 ®\ZfttfT&5-TZ> CI £ 

•3*50. 0 1mg-»10 0mg, ffiKUfiO. 0 1 -»5 Omg, «k 00 

aitsstLTtt, Mmm\(om\ stimi, fcrtaarao. ffifcairao. 
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Afc£) ft£#*tfe>*i, ££&$#ttg&*y, fUA«7;un-;i/ (mtfx*/ 

;W . #<*>£#®i£ttS!l («^.tf#UVJ^-h8 0. HCO-5 0) ft£ 
*fg^©«?Wtt, M« Jltl^^J (#R«TPA, -VtUX 

^Jfi«»J©*7A^OTh^77^-K:*ifrt-5*aittTLC (Thin L 
ayer Chromatography, ll^DTh^7 7-r-) K «fc3«£TK:fT ftbtlfc. 
TLCftfcfcfctrrrfct, TLCyi/-h«i:bT^;i/^ (Merck) t?S(D60F2 
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^ bMZftUXlWUmmtLT^h7*^)lz/7>%m^TGemn\ 2 0 0 

ho*-*-TiRJjfcU £<5M£ ppm TiSLfc. I RX^£ 
FTZR- 8 2 0 0 35*^2 hD*-*-T«l£L&. fl^MlC&^T ( ) 

5 Bl*©g»*^t>T. £fc###K ^JfiW^OlB^^Ocfc^ftiSiJlclf**. 



s : i/>^l/^ h (singlet) 

d : h (doublet) 

t : h VJVy V (triplet) 

q : ^7^r^h (quartet) 

10 quint :i")>f>f7f (quintet) 

ABq : ABM^UJVv-y b (AB type quartet) 

dd : #7)1 ^1^7 h (double doublet) 

m : T^^yi/'^ h (multiplet) 

br : ~7u— H (broad) 

15 brs : ~3u— F ->>^l/>^ h (broad singlet) 

J : yl/'J >£^!f& (coupl ing constant) 

WS C : *»tt*;P#5?-r 5 h* 

THF :rh7tHD77> 

DMF : y/fMJl^A7S K 



20 DM SO : v^^TJM^v H 

Fmo c : 9-7)^l/-)M h + ^TJ^^-^ 
HOB t : 1 -t Ko*->^>XhU7y-;U 
DBU : 1.8-v7-»ffc*->2o[5.4.0]-7-£>x-fe> 

25 1 

4- ? V >-2-X)\s*-)l) -2- hf ^ 7y/> 

2-tf^v/> (3.00 g) £:THF (30 ml), DMF (30 ml) KJg#U hllX^ 
7 = > (5.02ml) SriPAfc.*^T^7^l/>-2-X;^-;i/^7D'J S* (8.16g) 
COTHF (30 ml) »«&«Tl/, £ffiT-%i*#Lfc. EJfc»c£«jBEtt*!8U S@ 
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m\k%m a is g> &mc. 

'H-NMR (CDC 1 3 ) 6 : 3. 33-3. 50 (4ft m), 3. 79 (2H. s). 6. 05 (1H, brs). 7. 63-7. 80 
(3H, m), 7. 90-8. 07 (3H, m). 8. 38 (1H, s). 
IR (KBr): 1680, 1651, 1342. 1323, 1 165 cm" 1 . 
###12 

1 - (4-> 7 J ^ > -4- (^-7^1/ >-2-7JUfr ~ ;i/) -2- bT ^ 7 y 7 > 
4-(-^7^l/>-2-X;U^-;i/)-2-t!^^vy > (290 mg) £THF(8ml), DMF (2 
ml) CigfcU OXZT'ymiti- h U "7 A (60 % in oil. 40 mg) £iH*.&. 20# 
KHttfLfefg. 4->7y^>y;^DUF (182 mg) Sin*., 

U Htm (MgS0<) WbT, »£y'J*W^7A^D-7 

h^^7>r- (s\*-v-> : rax^;u = 1:2) c# u teQ&ikommit&ys 

(220 mg) 

'H-NMR (CDC1 3 ) 6 : 3.30-3.42 (4ft m), 3.89 (2H, s), 4.58 (2H. s), 7.24 (2H, 

d, J=8. 5Hz), 7.53 (2ft d, J =8. 5Hz), 7.68-7.80 (3H. m), 7.92-8.04 (3H, m), 

8.38 (1H, d, J=l. 6Hz). 

IR (KBr): 2228. 1649. 1346. 1171 cm' 1 . 

##01 3 

4-(tert-7>^v;frJl^-;i/)-2-e^v7 > 

2-tf^>V> (3. 00 g) (hT-fehn h'JJl, (50 ml) ©jg£4&£-£I6>Mert- 
7*^;U (7. 20 g) fcjRTU £«&T2EIS11fc#U&. El£«E&«JE»«IUfc^, iff 

aii^^x-f^^i, iM^cgii^i (4. 77 g ) zmzo 

'H-NMR (CDC1 3 ) 6: 1.48 (9ft s). 3.33-3.43 (2ft m), 3.64 (2H. t. J=5. 3Hz), 

4.09 (2H, s). 6.40-6.70 (1H, br). 

IR (KBr): 1696. 1667, 1400. 1341, 1130 cm-'. 

###14 

4-(tert-7h^S>^;[/^-;i/)-l-(4-'>7/^>v;i/)-2-hr^^> ? y > 
##0J2 tmU<DJjmT% 4-(tert-7h^->^;U#x;i/)-2-e^^> J y ><h4-> 
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'H-NMR (CDClj) 6 : 1. 47 (9H, s). 3. 28 (2H, t, J=5. 2Hz). 3. 63 (2H, t. J=5. 5Hz). 
4.18 (2H, s), 4.66 (2H, s), 7.37 (2H. d. J=8. 0Hz), 7.64 (2H, d. J=8. OHz). 
IR (KBr): 2224. 1690, 1651, 1424, 1341, 1246 cm-'. 
5 ###J 5 

l-(4-x7/^>vJl/)-2-tf ^?yy yimiM. 

4-(tert-7>^v^;U^r;i/)-l-(4-->7/^>->*;i/)-2-tf^7v/> (1. 10 g) 

\z4m^Mmmmx^)imm (20 mi) mm.~i:immm.WLtc. 
iiu &mzjL$> ;-)u%m?i.faikik£-£, m&fe&nmmit&yo (812 mg) 
10 *mtz. 

'H-NMR (DMS0-d 6 ) <5 : 3.35-3.55 (4H. m). 3.81 (2H. s), 4.67 (2H. s). 7.51 (2H, 
d, J=8. 2Hz), 7.82 (2H, d. J=8. 2Hz), 9.75 (2H, brs). 
IR (KBr): 2928, 2238, 1657, 1491. 1414, 1350 cm" 1 . 

15 4- (6-7 □ □ j- 7 7 V >-2-X)l-fc~)l) -1 - (4- ->7 7 ^ >VM -2- 7 */ / > 
I- (4-y 7 / ^ >yJW -2- 7 y / >Iit (201 mg). 6-7 o nj-y? I/>-2- 
7,)l*s-)U!7nV H (205 mg), j^^hU^A (254 mg), BfcKx^U (10 ml). 
Tfc (5ml) ©S£to£MT2ll$IWJft#l,fc. fr«S£$N£U ffifD*£zla?ifc8K 
S£ift (MgS0<) m$y'Jjjm7A^P7h^77^- (a* 

20 -tf-> : = 1:2) £#U (239 mg) 

'H-NMR (CDClj) <5: 3.37 (4H, s), 3.87 (2H, s), 4.59 (2H. s). 7.28 (2H, d, 
J=7. 9Hz), 7.57 (2H, d. J =7. 9Hz), 7.58-7.66 (1H, m), 7.78 (1H, dd, J=8. 5, 
1. 9Hz), 7.90-7.98 (3H, m). 8.35 (1H, d, J=1.4Hz). 
IR (KBr): 2232. 1651, 1346, 1 167. 698 cm-'. 

25 7 

4-(tert-7 > h4 1 >-^>l^n^)-l-(3-'>7y^>v;i/)-2-tf^7yy > 
&%M2 tmm(Djj&T\ 4-(terl-7'h4 1 >'*>lU^-;i/)-2-kf^7> ; y ><t3-> 

'H-NMR (CDCl,) 5 : 1. 47 (9H. s). 3. 28 (2H, t. J=5. 4Hz). 3. 64 (2H, t. J =5. 4Hz), 
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4.18 (2H. s). 4.64 (2H, s). 7.42-7.68 (4H. m). 
IR (KBr): 2230. 1705. 1653, 1420. 1342, 1240 cnf 1 . 

l-(3-y7/^> y ;U) -2- M^VJ > jSKffi 
5 ##0iJ5£|W]J£0;^£T\ 4-(tert-yh + >'*;Ust?-;i/)-l-(3->7y'<>v 

'H-NMR (DMS0-d 6 ) 5 : 3. 37-3. 57 (4H, m). 3. 81 (2H. s), 4. 65 (211, s), 7. 52-7. 80 
(4H, m), 9.85 (2H, brs). 

IR (KBr): 2926, 2230, 1659, 1497, 1429, 1354, 693 cm" 1 . 
10 ###1 9 

4- (6-g □ P ± 7 $ V >-2-7,)l*s-)l) -1 - (3-> 7 / ^ > -2- fcf< 7 i> J > 
###J6 tmU<D35&T\ l-(3-y7;^>yJW-2-^7y/>Mlt 6-£ 

'H-NMR (CDC I,) 6: 3.37 (4H. s). 3.86 (2H, s), 4.56 (2H, s). 7.38-7.49 (3H, 
15 m), 7. 52-7.65 (2H, m). 7.78 (1H, dd. J=8. 8, 1. 8Hz), 7.90-7.98 (3H, m), 8.35 
(1H, s). 

IR (KBr): 2230, 1647, 1350, 1 165, 963. 698 cm"'. 
1 0 . 

4-(tert-7>^'>^;U^n;i/)-l-(trans-4-'>7/ y£ □ / ^4•t^>-l-<;M5 : - 
2o M-i-MUi/jy 

trans-4-x7/-l-/^>7;;i/*-;U^+'>^^;i/>-^o^-9->^ffll/iTMfe 

'H-NMR (CDC1 3 ) 6: 0.98-1.07 (2H, m), 1.47 (9H. s). 1.42-1.86 (5H, m), 
25 2. 06-2. 22 (2a n). 2. 32-2. 49 (1H. m). 3. 24-3. 37 (4H, m), 3. 64 (2H, t, J=5. 4Hz), 
4.08 (2H, s). 

IR (KBr): 2238. 1678, 1647. 1426, 1289, 1 171 cnf 1 . 
11 

4-(6-9nnj-7# U>-2-x;Ufr-)l/)-l-(lrans-4-->7 7 i/*7W\tt >- 1 ~Y 
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JM5Ml/)-2-tf^7>V> 

4- ( t e r 1 - 7* h + *> ti )i>$ X )\>) - 1 - ( t r ans-4- 7 / v :7 □ /\ ^-tf- >- 1 )U ;* 5 1 
;U)-2-lf^7vV> (386 rag) (C 4$£M@1^X5P;Hg&£ (20ml) g 

MD'JH (313mg)>££®7-MJ7A (318 mghi^X^ (10ml), ?K (10ml) 

&JoA, ^&T2TOJg#L£o Wt$l£#i&U »^ig7KT», (MgS0 4 ) 

= 1 : 2) fctfU &fi*g|&0£]i{fc£<t& (574 mg) 
'H-NMR (CDC1 3 ) 5: 0.85-1.10 (2H, m), 1.37-1.77 (5H, m), 2.00-2.15 (2H, m), 
2.26-2.44 (1H, m), 3.20 (2H, d, J=7. 0Hz), 3.39 (4H, s), 3.76 (2H, s), 7.60 
(IH. dd. J=8. 8. 2.0Hz), 7.79 OR dd. J -8. 6, 1. 8Hz), 7.89-7.98 (3H, m). 8.34 
OH, s). 

IR (KBr): 2242, 1655, 1451, 1341, 1163, 700 cm-'. 
#%0U 1 2 

4-(tert-y h^yAM-jl/)-l-(5-y7y-2-fX-;M^)-2-^7yy > 
#%#>J 2 t mm<Djjm-C\ 4- (t er t-7> * =yfi Jltf-M -I- t?1 7 i? / > i 5-> 

7 y -2-^x- ;m 5^7* o ^ h ^x^m^ommit^m^mz. 

'H-NMR (CDCI3) 6: 1.47 (9H. s), 3.38 (2H, t, 1-5. 4Hz). 3.65 (2H, t, J=5. 4Hz), 
4.14 (2H. s), 4.74 (2H, s), 7.02 (1H, d. J=3. 8Hz), 7.50 (1H. d, J=3. 8Hz). 
IR (KBr): 2218. 1703. 1649, 1425. 1337. 1 186 cm" 1 . 
###J 1 3 

4- (6-£ □ uj-y $ U >-l-7,)Vfr-)V) -1 - (5->7 / -2-flZjl/ y ^-)V) -2- \L ^ 

#%#J1 ltft®(Dj5&T\ 4-(tert-7*h + v*)U#x;P)-l-(5->'7y-2-^X 

x)M 3MI/) -2- 1: ^ 7y/>&ffl V>T&£iS3il©3iiito£^ £»fc. 

'H-NMR (CDC1 3 ) 6 : 3.35-3.50 (4H. m). 3.84 (2H, s), 4.66 (2H. s). 6.93 (1H, 

d. J=3. 9Hz), 7.42 (IH, d. J=3.9Hz), 7.61 (1H, dd, J =8. 9, 1. 9Hz). 7.77 (1H. 

dd, J=8. 8, 1.8Hz), 7.89-7.97 (3H, m). 8.35 (1H, s). 

IR (KBr): 2218, 1663, 1346, 1 165. 959, 694 cnf 1 . 
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1 4 

2-fc^^>V> (10g). ?PD#B&^>-;>;U (20.5g),$Btf-MJ£A <31. 8 g). 
BHfcl^ (200 ml), 7jc (200 ml) 0i^|j$Iiat2«tf«lit o #1$Ji£ 
5 «&ftftifi*tf«5», (MgS0 4 ) ft»JBbT^6n/ttefl*5®, SfflS 

x^-x-T-;ra^, «MiLT^6*sa<z)sa{t;^«i (is.5g) 

'H-NMR (CDCI3) <5: 3.35-3.47 (2H, a), 3.71 (2H, t, J=5. 4Hz), 4.17 (2H, s), 
6. 22-6.42 (1H, br), 7. 37 (5H, s). 
IR (KBr): 171 1. 1663. 1412, 1337. 1287 cm" 1 . 
10 #%#J 1 5 

4-^>vji/^5/^;i/^-;i/-i-(4-ya ; &^>> ; ;i/)-2-e^^> ? y > 

2 1 mm(D^mT\ 4-^ > s^u** - ;u-2- t? ^ 7 v / > £4- 7* p 

'H-NMR (CDC1 3 ) 6 : 3.26 (2H. t. J=5. 4Hz). 3.67 (2H, t. J=5. 4Hz). 4^53 (2H. 
15 s); 4.56 (2H, s), 5.15 (2H. s), 7.14 (2H, d, J=8. 2Hz). 7.35 (5H, s). 7.46 
(2H, d. J =8. 2Hz). 

IR (KBr): 1705, 1651. 1489, 1427. 1233, 1124 cm-'. 
##00 1 6 

4-^ > yjM-^ ->tj jutf-ji-i- [4- (4- tf u ^ > >ui/] -2- tr i 

20 . 4-^>v;U^->*;i/^-Jl/-l-(4-^0^^>^;i/)-2-tf^7> ? y > (807 mg), 
4-tf«Jy;i/*^» (244 mg). t h 7^7 ( b U 7 x ' 7 ^ » /t7 y ■) A 
(69 mg), 2MM^h-'J^A7X^ (2ml), hAX> (8ml), X^/-;U (2ml) 
©S^«&-iiftJjnifta«ELfc. EfcfcK#&x^;u£ijn;L 7jc, «Sfpft 

&7rafc&u (Mgso 4 ) ^»»Lfc. «g«s->ij*^*7A^D7h^ 

25 77^- (SKlfJW KlttU &&&&0)$)ieft;£& (283 mg) £#7c. 

'H-NMR (CDC I,) <5: 3.32 (2H. t, J=5. 1Hz), 3.70 (2H, t, J=5. 3Hz), 4.27 (2H. 
s). 4.68 (2H. s). 5.16 (2H. s), 7.36 (5H, s). 7.38 (2H, d. J=8. 7Hz). 7.49 
(2H, d. J=6. 1Hz). 7.62 (2H. d. J=8. 7Hz), 8.67 (2H. d, J=6. 1Hz). 
IR (KBr): 1705, 1688. 1644, 1431. 1292, 1244 cm" 1 . 
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#*$04 1 7 

4-^>v;i/^^->^;i/^->>i/-i-[4-(ieri-7 , t^->^;i/^-;i/75y)^>> ! 

tmU<Djj&T\ 4-^>v;^^->*Jl//Hn;i/-2-tf^7> ? />i:4- 
(tert-7*h^^;i/^-;i/75y)^>v;i/^n= F^^TMfe/^^?/ 

'H-NMR (CDC1 3 ) 6 : 1.51 (9H. s), 3.23 (2H, t, J=5. 2Hz), 3.63 (211, t, J=5. 3Hz), 
4.22 (2H, s), 4.55 (2H, s). 5.15 (2H. s). 7.10-7.40 (10H, m). 
IR (KBr): 1707. 1655, 1530, 1235, 1 163 cm-'. 
###J 1 8 

l-[4-(tert-7* h^'>^;^-;i/T^ y)^>v;i/]-4-(6-^ lx>-2-X 



4-^>v;u^^v^;i/fc;u-i-[4-(tert-7*h^v^ji/#-;i/7^y)^>v 
;U]-2-tf^7>V> (401 mg) £x?/-^ (l 5 ml) Cig#U lOi^A'^v^A 

(160 mg) £Jp*., 7K^^T4B#P B mL<^L7c„ «5r^b7c^ 
ii^iESiLTf#^nfc»t 6-i7DOt7^ l/>-2-7Jl/*x;|^ □ ij 
F (261 mg), nzmi-bVOA (212 mg), #Kx^;U (20 ml), * (20 ml) &Jn 

&mx'3mm&&Lrzo «g£#&u m\-k&*rz$m. m& (M g so 4 ) 

= 10 : 1) CttLT»ftfeiBI&0^ji{fc£4& (340 mg) 
'H-NMR (CDC 1 3 ) 6: 1.51 (9H. s). 3.29 (4H, m), 3.84 (2H, s), 4.47 (2H, s), 
6.45 (1H, s). 7.07 (2H, d, J=8. 6Hz), 7.25 (2H, d. J=8. 6Hz), 7.60 (1H, dd, 
J=8. 8, 2.0Hz), 7.76 (1H, dd. J=8. 7. 1. 9Hz). 7.88-7.97 (3H, m), 8.33 (1H, d, 
J=1.4Hz). 

IR (KBr): 1699. 1644, 1534. 1346, 1337, 1240, 1 163 cm" 1 . 
#*0S 1 9 

l-U-75 y^>v;i/)-4-(6-£ uaj-79 V>-l--A)V*-)V)-2-)d'\y V J > 
l-[4-(terl-7* b*yfi)l>fs-)\,7 ^ J )^>v;H-4-(6-7 □ u-fy$ l/>-2-X 
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;^-JW-2-fc^7>V> (530 mg) l:4SMil!I^i (10ml) 
9S-)V (2ml) SJjqA, ^fflT 3^fWffi«iLfc. jRJfcttfcfltfl&Lf^ftfcigli 
£3®, S*&l3^-x-T^Ti5t8K ftiftLT^jB^ISl (457 mg) £tffco 
'H-NMR (DMS0-d 5 ) <5 : 3. 22-3. 45 (4H. n). 3. 76 (2H. s), 4. 47 (2H. s), 7. 21 (4H, 
s). 7.73 (1H, dd, J =8. 7, 2. IHz), 7.87 (1H, dd, J=8. 7. 1. 9Hz), 8.18 (111. d, 
J =8. 6Hz), 8.24-8.33 (2H, m), 8.59 (1H, d, J=1.8Hz). 
IR (KBr): 2934, 1651, 1493, 1348, 1337. 1161, 700 cm" 1 . 
2 0 

4-^>^ju^->^;i/^-;i/-i-[2-(i-tert-7>^S/^;i/^-;u-4-e^u> ? ;u) 

X^Ml/]-2-h°^vV > 

#%#]2 tmmo)^mr\ 4-^>y)V^^yti)i7fs~)v-2-^yyyyt l- 

tert-yh^v^;l/^-;i/-4-(2-^^>7>;i/^-jU^->x5 L ;W fc^"J v>£ffi 

'H-NMR (CDC1 3 ) <5: 1.00-1. 25 (2H, m), 1.45 (9H, s). 1.30-1.58 (3H, n). 
1.58-1.70 (2H, m), 2.56-2.78 (2H, m), 3.33 (2H, t, J=5. 2Hz), 3.38-3. 50 (2H, 
m). 3.71 (2H, t, J=5. 3Hz). 3.97-4.20 (2H, m), 4.14 (2H, s), 5.15 (2H. s), 
7.26 (5H, s). 

IR (KBr): 1694, 1657, 1426, 1236, 1163 cm" 1 . 
###4 2 1 

1 - [2- (1- 1 e r t-y h 3r )Vts-)\,-\- fcf ^ U y ;u) x^;i/] -4- (6-fr o n 7 ? !✓ 
>-2-7Ji/frx;u)-2-fcf^7iV > 

##0U 8 4-^>y;U^v*;^x;|/-l-[2-(l-tert-7>^ 

'H-NMR (CDClj) 6: 0.93-1.20 (2H, m), 1.26-1.44 (3H. m). 1.44 (9H. s). 
1.55-1.70 (2H. m). 2.54-2.64 (2H, m), 3.30-3.42 (2H, m), 3.39 (4H. s). 3.76 
(2H, s), 3.94-4.16 (2H. m). 7.61 (1H. dd, J =8. 8. 2.0Hz). 7.79 (1H. dd, J=8. 9, 
1. 7Hz), 7.90-7.98 (3H, m). 8.36 OH, s). 
IR (KBr): 1690, 1649, 1418, 1339, 1 167. 968, 700 cm" 1 . 
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##0>J 2 2 

4- (6-7 □ □ f 7 7 ^ >-2-XJ^^^) -1 - [2- (4- M <\ U yjt,) X5^] -2- bf^ 7 

##0U 9 trafilO^rfeT, l-[2-(l-tert-7*h^F*>*;UjJ?-;M-lf^"J^;W 
X^>] -4 - (6-7 □ □ ^ 7 7 1/ >-2-7> JU* ~ ;U) -2- fcM 7 V J ' > ^Tlfi^ 

'H-NMR (DMS0-d 6 ) 6: 1.00-1.50 (5H. m), 1.60-1.80 (2H, m). 2.60-2.88 (2H, 
m), 3.20-3. 43 (8H, m), 3.66 (2H, s), 7.74 (1H, dd, J=8. 7, 2.1Hz), 7.89 (111, 
dd, J=8. 8, 1.8Hz), 8.18 (IH, d, J=8. 8Hz), 8.24-8.33 (2H, m), 8.59 (HI. s). 
IR (KBr): 2936, 1651, 1345, 1163, 700 cm" 1 . 
#%#J 2 3 

4-^>v;i/:fr^->;ft;i^:iJM-[(M 

tert-7>^v*;u^-;p-4-/^>x;^x;i/^^v^^;utf^ui;>^ffli,iT 

'H-NMR (CDC1 S ) 5: 1.04-1.41 (2H. m), 1.45 (9H, s). 1.52-1. 68 (2H, m), 
1. 70-2. 03 (1H, m), 2. 57-2. 77 (2H, m), 3. 20-3. 38 (2H, m), 3. 36 (2H. t. J=5. 3Hz), 
3.72 (2H, t, J=5.4Hz), 4.02-4.20 (2H, m). 4.16 (2H, s), 5.16 (2H, s), 7.36 
(5H. s). 

IR (KBr): 1695. 1661, 1424, 1235, 1 167 cm-'. 
###12 4 

^[(l-terl-yh^x^^fejM-bf^'J v;W^^;i/]-4-(6-7nD^-7^U> 

-2-7N^^-;u)-2-br^7vy > 

###Jl 8<h|n)®CD£i£T\ 4-^>v;^^>'*;i/^-;U-l-[(l-ter(-7 , h^-> 

'H-NMR (CDClj) 6: 0.98-1.21 (2H, m). 1.43 (9H. s), 1.38-1.58 (2H. m). 
1.60-1.97 (1H. m). 2.50-2.70 (2H, m), 3.10-3.34 (2H. m). 3.34-3.48 (4H. m), 
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3.78 (2H, s), 3.95-4.16 (2H, m). 7.61 (1H. dd. J=9. 0. 2.0Hz). 7.80 (1H. dd. 
J=8. 6, 1. 8Hz). 7.90-7.98 (3H, m), 7.36 (HI, s). 
IR (KBr): 1678, 1657, 1350, 1 167 cm" 1 . 
##W 2 5 

5 4- (6-7 □ □ 7 1/ >-2-7Jl/fr - ;|/) -1 - (4- hf ^ U ->MM 5^1/) -2- \L^VJ 

9 <hPl^C0^TJ-[(l-tert-7>^->^;i/^-;i/-4-tr^U v;i/)*f- 
;W -4- (6-7 DDt7^U >-2-X JI/#x;W -2- V / > ^TStfi*Sll0 

10 'H-NMR (DMSO-d B ) <5 : 1.10-1.36 (2H, ■). 1.48-1.65 (2H, m), L. 68-1. 95 (ia 
m), 2.57-2.82 (2H, m), 3.06-3.23 (4H. m). 3.36 (4H, s), 3.67 (2H, s), 7.72 
(1H, dd, J=8. 8, 2. 2Hz), 7.88 (1H. dd. J =8. 7, 1.9Hz), 8.18 (1H. d, J=8. 8Hz). 
8. 22-8.32 (2H. m). 8.58 OH, s). 8.43-8.95 (2H. br). 
IR (KBr): 2924, 1649, 1345, 1 173, 961, 702 cnf 1 . 

15 ##0>J 2 6 

4-^>v;i/^-^'>^j;^-;i/-i, 2. 3, 4-r h^h HDlf 7>*>-2-:fr> 
N-^>v;i/^-+->^;i/fc;u^U>'> (io.5g), u-yib^yif^JS/ 
(7.33 g) ©7-feh-hU;U (50 ml) ig&K:, WSC i&BI% (10.5 g) SrTjcftTiP 

20 ASMS*. tSfB&&*Tli@&&#U tm (MgSO,) 

Lfc. JSe*Hp-h;i/X>^;i/*>K (951 mg), MPx> (150 ml) 30 

7jOr»U (MgS0 4 ) &«M8Lfc. »6nfcJBii£3fcUx-xJraft8K 
&«LTfcfe*gft©£Sfc£«!l (7.37 g) 
25 'H-NMR (CDClj) 6: 4. 30 (2H, s), 5.22 (2H. s). 5.50-5. 68 (IH, m), 6.29-6.48 
(1H, m). 7.38 (5H. s), 7.50-8.00 (III, br). 
IR (KBr): 1698, 1649, 1410. 1321, 1107. 957, 760 cm" 1 . 
##0>J 2 7 

4-^>x;^^'>7^>)U^x;U-l-[trans-4-(lerl-7'r-^'>^;i/^xj|/7^y)-> 
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gD'Vfr-fr>-l-" UV*3-)V)-\. 2, 3, 4-rh7l:HDlf7y>-2-t> 
trans-4-(tert-7 ^'>*^-;i/7Sy)y^D^>-l-< jM^y-;i/ 
(803 mg) t/^>XMzj^niJK (0.298 ml) t^SWfibfc trans-4- 
(terl-7> + ->7j;^^75/)-l-^^>7 > ;^-;i/^vxi!7DA^ij-> ; & < 
4-^>v;U^^7j;l/^-;|/-l, 2. 3, KDtf^v>-2-^> (813 mg) 

(DDMF (30 ml) jSiftfcJn&fc. £*JBft* U Oh (967 mg), 3 'J OA (291 mg) 
£fiD;i, BO'CT-B. lOOtt-Bljt-lit. £«£MMiSU SStoK** 
3ta^»»X^;UTttfflUfc. ttffiffi&«&ft££#Tifc#U 3&*t (MgSO<) &2Sil£ 

1 : 1) CtfU 7tJI/7 7Xt©gIIM (422 mg) £f#fc<, 
'H-NMR (CDC1 3 ) <5: 0.97-1.14 (4H. m). 1.43 (9H, s), 1.54-1.88 (3H, m), 
1.90-2.10 (2H, n), 3.26-3.50 (1H. m), 3.31 (2H. d, 1=7. OHz), 4.30 (2H. s), 
4. 26-4.44 (1H, m). 5.21 (2H. s). 5.36-5.58 (IE m). 6.26-6.47 (III m). 7.36 
(5H, s). 

IR (KBr) : 1709, 1686, 1402, 1171 cm"'. 
2 8 

l-[trans-4-(tert-y h^y^j;UaK-;i/75 S)z/&w\tt>-\-'U\'*? L )V\- 
4- (6-^7 □ □ 7^ 7 ^ U >-2-X JI/zIn-;!/) -2- tf ^ 7 v 7 > 

##0>J1 8 (h|p|«©^T?» 4-^>^;U^->7J^fc;i/-l-[(rans-4-(tert-7* 
h + J/*;toP75y)'>i'DA^t>-l-'f;M5 : ;i']-l. 2, 3, 4-f h7th*D 

a-/ >-2-* > *m ^Tmm&vmmit&m 

'H-NMR (CDCI3) <5: 0.85-1.13 (4H. m), 1.43 (9H. s), 1.48-1.70 (3H, m), 

1.85-2.05 (2H, m), 3.16 (2H. d, J=7. OHz), 3.20-3.46 (5H, m), 3.77 (2H, s). 

4.24-4.40 (1H, m), 7.60 (1H. dd, J=8. 9. 1. 9Hz). 7.79 (1H, dd. J =8. 8. 1.8Hz). 

7.89-7.98 (3H, n), 8.35 (1H, s). 

IR (KBr): 1678. 1644, 1508, 1346, 1159 en"'. 

###J 2 9 

l-(trans-4-7S J is>7 P^^it >-!--< ;MtM1/)-4-(6-:7 □ uj-y* V>-l-7. 



Jl/^r;l/)-2-e^^->V >%Bfe& 
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###11 9 tm^<Dyjmr\ l-[trans-4-(tert-7>*v#)l/fc^7^/):>£ 
W\*Dr >-]->( ;M5 1 JU]-4-(6-^on-^7^U>-2-^;l/3l>-;U)-2-e^7^ 

'H-NMR (DMS0-d 6 ) <5 : 0.75-1.05 (2H. m), 1.05-1.34 (2H. m). 1.35-1.63 (3H, 
■). 1.78-1.94 (2H. id). 2.70-3. 00 (lH.ni), 3.08 (2H, d. J=6. 4Hz). 3.38-3.42 
(4H. m), 3. 65 (2H. s), 7. 72 (1H. dd. J=8. 7, 2. 1Hz). 7. 88 (1H, dd, J=8. 8, 1. 8Hz), 
7. 86-8.02 (3H. m). 8.18 (1H, d. J=8. 8Hz), 8.22-8.32 (2H, m), 8.58 (1H, s). 
IR (KBr): 2934, 1649. 1345, 1 163, 700 cm' 1 . 
3 0 

2, l-y* V ^jyJL^JV [4- (lH--< $ W-)V- \-4)V) 1>i?)V\ 7S.> 
2. l-V* h + ^X^;U7a> (526 mg) t 4-<lH — T ^ ^V-JM-f )V)1>X 
T)\rr\iY (861 mg) 0)*?;-)V (25 ml) g||;gtl (600 mg) ^JP^^fflT 
1 P#fiaffi#Lfc. O-^^TtK^T h U 7-fe v*7iHW" h U y A (1. 59 g) 
£iHJ*£iBT 3 W#bf;, U 1 £j£#Kffc:J- MJ A 

^ D o ^ >Tttai U %^»«bTSSfeffttt«»0^jl{b^% 
(1. 21 g) £f#£ 0 

'H-NMR (CDC1 3 ) 6: 2.76 (2H, d, J=5. 6Hz), 3.39 (6H. s). 3.86 (2H, s), 4.50 
(1H. t. J=5. 6Hz), 7.20 (1H, s), 7.27 (1H, s), 7.34 (2H, d, J=8. 8Hz). 7.45 (2H, 
d, J=8. 8Hz), 7. 84 (1H, s). 

mmwi 

1 - (4-7 $ V J ^ >j?)V) -4- {j-79V >-2-7Jl/fr ~ Jl/) -2- tf ^ 7 y y >jftBfett 
l-(4-v7y^>^)-4-(^7^l^>-2-7.JU^li;i/)-2-t:^7> J 7> (405 mg) 
£x*/-;Kinl), 4&fefflk/tttt>m6L (7ml)SiP>L, MT-|fe& 

w\sito mm^mmm. nxT^-ytzs-jmrnti mi) ^an*.. mi^r- 

MJ;U: 1^^=70:30:1) l:Till. *fi7^7 7^t©«^ 
(207 mg) 

'H-NMR (DMS0-d 6 ) <5 : 3. 20-3. 60 (4H. ■), 3. 81 (2H, s), 4. 57 (2H, s). 7. 35 (2H, 
d, J=8. 3Hz), 7.65-7.90 (5H, m). 8.05-8.28 (3H. m). 8.54 (1H. s). 9.14 (211, 
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brs). 9.33 (2H, brs). 

1R (KBr): 3058, 1676, 1647, 1493, 1346, 1 163 cm"'. 

1 - (4-7 a i> J ^ > VM -4- (6- >7 u D ? 7 ^ U >-2-X llfczDV) -2- bf^ y 9 J 

4-(6-^nn^7^i/>-2-x;i/*ri;u)-i-(4->'7y^>v;i/)-2-t:^^vV > 

(220 mg) 0^^1f>/X^y-;i. (9/1) mm OOmlHcft^&tt^tf 
7^2^»m ISt-IKllfc. 15%7>t^7X^ 
(5ml) SrjJD*., 6 0tT2SffWU;. mt&$:Mm'&. CHP207J? 
10 Ai7D7f^77^- (tK: 7-trhnhU^: 1^^=70:30:1) £T¥fSU 
X^y-;U-^x^;^?>^^$-ti-T*l^^©M^t) 073 mg) 
&. 

'H-NMR (DMSO-d 6 ) 5: 3.20-3. 50 (4H, m), 3.81 (2H, s), 4.56 (2H, s), 7.35 (2H, 
d. J=8. 4Hz). 7.68 (2H. d, J=8. 4Hz), 7.74 (1H, dd, J=9. 0, 2. 2Hz), 7.89 OH. 
15 dd, J=8. 6, 1.8Hz), 8.18 OH, d, J=8. 6Hz), 8.24-8.32 (2H, m), 8.59 (1H, s), 
9.02 (2H, brs), 9.30 (2H, brs). 

IR (KBr): 3052, 1678, 1636, 1493. 1352, 1 163, 698 cm-'. 

1 - (3-7 5 V J * > z?)V) -4- (6- C P □ j- 7 ? V >-2-7JU/ftx;i/) -2- b!^7y/ 
20 >%LW$L 

2 t |stf£cD7j&T , 4- (6-i7 P □ •? 7 ^ 1/ >-2-7> ;U*x;P) -1 - (4-v 7 / ^ 
>v;i/)-2-tf^^i>V >075>t> V) \Z 4-(6-£ U>-2-7,)^x;i/)-l- 
(3->7y^>v)l/)-2-tf^^vy>^ffl^T, M6^<P H CDaM:£#)£f#7Co 
'H-NMR (DMS0-d 6 ) 6: 3.30-3.50 (4H, m), 3.79 (2H, s), 4.54 (2H, s), 7.47 (2H. 
25 d. J=5. 0Hz). 7.62 (1H, s), 7.64-7.71 (1H, m), 7.74 (1H, dd. J =8. 8, 2. 2Hz), 
7.89 (1H. dd, J=8. 8. 1. 8Hz). 8.18 OH, d, J=8. 8Hz). 8.25-8.33 (2H, m), 8.60 
OH, s). 9. 16 (2H, brs), 9.38 (2H, brs). 
IR (KBr): 3144, 1682, 1645, 1352, 1 171. 774, 694 cm-'. 
H^]4 
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l-(trans-4-7$ y J »>g □ 'vfr-fr>-l--f JM^UM-ti-fr nnj-y? U>-2- 
4- (6-£ □ □ ^ 7 ^ 1/ >-2-X W - 1 - ( t r ans -4- v 7 J > y* □ A^-tJ- >- 1 — f 

;M^;W-2-tr^7>?y> (3i2mg) 28X£Bh:**3 i ij->/x*y-;u (9/ 



5 1) mm (10ml) &in*gfiT6P5Ra&fiL&. &«g&tt$&& 15%7>^X7 
3L#S-)Vmfc (10 ml) &Jn*-H!feft#Ufc. CHP20#7A^P 
■7h^77^- (*: 7"feh-hU;U: 1^^=70:30:1) ICT*fS2U 
7 ; E;P7 7Xt©^lM (350 mg) £f#fc„ 

'H-NMR (DMS0-d 6 ) 6: 0.70-0.95 (2H, m), 1.25-1.75 (7H, m), 2.20-2.39 (1H, 
10 m), 3. 08 (2H, d. J=6. 6Hz), 3. 3-3. 4 (4H, m), 3. 70 (2H, s), 7. 72 (1H, dd, J=8. 8, 
2.2Hz), 7.89 (1H, dd. J=8. 8, 1. 8Hz), 8.19 (1H, d, J=8. 8Hz), 8.23-8.32 (2H, 
m), 8.60 (3H, brs), 8.78 (2H, brs). 
IR (KBr): 3077. 1682, 1644, 1346, 1 163, 698 cm" 1 . 

%mm 5 

15 1- (5-7 $ V J -2-^JL-)V^)V) -4-(G-?uaj-7?U >-2-7Jl/fr XjU) -2- tf 
4 t IH^©77^Ts 4- (6- i7 u o i- 7 * U >-l-7>M-)l) -1 - (t rans-4- 



ir 7 $ v >-i-7, ;ujJx - ;w -i - (5-yyy -2-^x - ;m -2- tr ^ 7 yv > * 

'H-NMR (DMS0-d B ) 5: 3.39 (4H, s), 3.75 (2H, s), 4.68 (2H. s), 7.18 (1H, d, 
J=3. 8Hz), 7.73 (1H, dd. J =8. 8, 1. 2Hz), 7.83-7.90 (2H, m). 8.15 (1H, d, 
J=8. 8Hz), 8.21-8.30 (2H. m). 8.57 (1H, s), 8.95 (2H, brs). 9.26 (2H, brs). 
IR (KBr): 3005. 1659, 1636, 1499, 1350. 1167, 696 cm"'. 

25 mmm 6 

4- (6- □ □ -J- 7 ? U >-2-X )l* - )\>) - 1 - [4- 7 S y J ) ^ >v^] -2- 

4-(6-^oo^7^u>-2-7;;i/^r:;i/)-i-(4-v7/^>> ? ;u)-2-tf^^vy > 

(440 mg) Id 2%%mfciS**V>/X.? S - (9/1) Cl 0 id 1 > £Anx.^ 



-l-< ;U^^JU)-2-tr^^f>V>©75^0lC 4-(6-^DD 
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fiT-Hfttmufc. mm*mm&> w%*?-)i7$>*?y-)i®m oo mi) 

«r JP A 7 Npfflffi*^ Ufc. CHP20*7A7CJTh7*57>f- (# : 7 

■th-hU;U: 1^5£JfiK=70:3O:l) CTlMSU ^67^7 7*tt<&£fflf 
fc£$3 (173 mg) 

'H-NMR (DMS0-d 6 ) 6 : 3. 02 (3H. d. J=4. 6Hz), 3.20-3.55 (4H, m), 3.84 (211. s), 
4.55 (2H, s), 7.31 (2H, d, J=8. 2Hz). 7.65 (2H, d, J=8. 2Hz), 7.73 (1H, dd, 
J =8. 8. 2.0Hz), 7.88 (1H, dd. J=8. 6. 1. 8Hz), 8.19 (1H. d. J=8. 8Hz). 8.24- 
8.32 (2H, m), 8.60 (1H. s). 9.05 OR brs), 9.51 (1H. brs). 9.96 (1H. d, 
J=l. 6Hz). 

4- (6-7 □ P ir 7 7 V >-l-7, -1 - [4- U J -T $ J * J-M ^ > v 

4- (6-7 □ o -j- 7 7 V >-2-7JMn ~ )V) -1 - (4- *>7 7 ^ >>MI/) -2- tf ^ 7 S J 7 > 
(440 mg) £ l%%WkV*tt>/J-9 / -)), (9/1) (10 ml) £}JD;L^ 

u-vmrnmLtzo mm*mw&, \o%=E)it^>j.^y-)vmm do mo 

«rfin*.3BWft#Lfc. i£$£it*g&> CHP207^A7PVH7*7 7^~ (* : 7 
(427 mg) 

'H-NMR (DMS0-d 6 ) 5: 3.20-3. 50 (6H. m), 3.55-3.68 (2H. m). 3.70-3.95 (6H, 
m). 7.35 (2H. d. J=8. 3Hz). 7.47 (2H, d. J=8. 3Hz). 7.74 (1H, dd. J =8. 7. 2. 1Hz), 
7.89 (1H, dd. J=8. 7. 1.7Hz). 8.19 (1H. d, J=8. 8Hz), 8.25-8.32 (2H, m), 8.60 
(1H. s), 9.40 (1R brs). 9.53 (1H. brs). 
IR (KBr): 3021, 1655, 1613, 1346. 1163, 11 15, 698 cm-'. 

1 - [4- (N-7 $ J 7 $ v J ) 1 >~J)V\ -4- (6- 7 □ □ + 7 7 V >-2-* )V) -2- 

4- (6-7 P □ 7 7 U >-2-7 ;U^-;l/) -1 - (4- v7 7 ^ > >W) -2- fcf ^ 7 J > 
(220 mg) H 28%&&^*-tf->/X7/-^ (9/l) ^ (10 ml) £JD;L£ 
«7raMt^.M^li^^7jct h*7y> (125 mg) <&x*7-;U (10 
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ml) Jgfc£JD*-liMft#Lfc. CHP20*7A£dt h^^-r- 

Cfc : 7-th- h'J;U: 1 70:30: 1) , £^TLH20 tCT 

tt»U fcfeTt^T^ttOSjgffc^to (100 mg) £*§fc. 
'H-NMR (DMSO-d,) 5 : 3. 20-3. 60 (4H, m), 3. 82 (2H, s), 4. 57 (2H, s), 7. 36 (2H, 
5 d. J=8. 3Hz). 7.63 (2H, d. J=8. 3Hz), 7.76 (1H, dd, J =8. 8, 2.1Hz), 7.91 (1H, 
dd, J=8. 8. 1.8Hz), 8.21 (1H. d, J=8. 8Hz), 8.28-8.34 (2H. m), 8.62 (1H, s). 
IR (KBr): 3065, 1647, 1346, 1 163. 698 cm-'. 

4-(6-7 □ nj-y? Ix>-2-7Jkfrx;i/)-l-[4-(N-t: Hn4 L ->7 $ v /) ^>zs 
10 M-l-\L^yV jy 

4- (6- 2 U a i- 7 ? V y-l-7, )V-fc-)V) - 1 - (4- ~>7 J ^ > : J) V) -2- V / > 



(440 mg), t.Hn^->;i/75>ffi»ffi (347 mg), HJ >72> (420 mg). 

80%X^/-jl/ (30 ml) ©jg-&%«:2l$raftl»iaSELfc 0 X^/-;i/£g£U 

15 (353 mg) Zntco 

'H-NMR (DMS0-d 6 ) 6 : 3. 20-3. 45 (4H, m). 3. 77 (2H. s), 4. 47 (2a s), 5. 72 (2H, 

s), 7. 14 (2H, d, J=8. 3Hz), 7. 57 (2H, d, J=8. 3Hz). 7. 71 (1H. dd. J=8. 9. 2. 1Hz). 

7.86 (IE dd. J =8. 7. 1.9Hz), 8.20-8.30 (2H, m), 8.57 (1H, s). 9.60 (1H, s). 

IR (KBr): 3243, 1634. 1348, 1 171, 696 cm" 1 . 
20 ^MMIO 

i-[4-(N-7-feM5 K-r;u7ay)^>v;i/]-4-(6-^DD^-7^k>-2-7,;^ 

l-(4-75y^>v;U)-4-(6-7DD^7^l/>-2-7.;U/iNX;i/)-2-tf^7> ? y > 
Jffl&ft (233 mg) <D*9S-)V (20 ml) «fCX^;U7-fe h-T 5 httKifi 
25 (618 mg). MJx^;k75> (0.836 ml) £;&D*MT-l|fei8#Lfc. 

t&&. CHP20*^A^OThy77^- (* : 7-trhxh'j;i/ : 1 Mfetm= 
70:30:1) CTttllk $^£7^1/7 7 Xtt£>^fHfc&^ (134 mg) 
'H-NMR (DMS0-d 6 ) <5 : 2. 33 (3H. s). 3. 20-3. 60 (4H, m), 3. 79 (2H. s). 4. 51 (2H, 
s). 7. 15 (2H, d. J=8. 6Hz), 7. 26 (2H, d. 1=8. 6Hz), 7. 73 (1H. dd. 1=8. 8. 2. 2Hz), 
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7.88 (1H, dd. J=8. 8. 1. 8Hz), 8.18 (1H. d, J=8. 8Hz), 8.25-8.31 (2H, m). 8.47 

(ia brs), 8. 59 (1H. s). 9. 50 (111. brs). 

IR (KBr): 3044, 1632. 1348. 1161. 696, 583 cm" 1 . 

mmm 1 1 

l-[2-(1-7$SV-4-tf^U v;U)X^;i,]-4-(6-^DD^7^l^>-2-x;i/^- 
;i/)-2-tf^7->V> 

4- (6-^7 o □ -f 7 5> V >-2-7,)l-fc~)\s) -1 - [2- (4- tf ^ U i>)V) M -2- if ^ 

: sjym®M (118 mg) <D*$/-)l (10 ml) mmz S-p<^;U-< 

1/2M& (315 mg), 28%^MJ>7A^ h*i/ P J -JimW (482 mg) £}JD 

3 BmmftLtzo mmzmmm, cra^o^A^n-rh^?^- ctk : 

7ilhxh'j;U: 1^^=70:30:1) , ^TLH20 J-M ICT*t§S!U 
MT^l/^jXt^CDM^tl (66 mg) 

'H-NMR (DMS0-d 6 ) (5: 0.80-1.50 (5H, m), 1.55-1.72 (2H, m), 2.77-2.95 (2H, 
m), 3.17-3.50 (6H. m), 3.67 (2H, s), 3.70-3.84 (2H, m), 7.37 (4H, brs), 7.73 
(1H. dd. J=8.9, 2.1Hz), 7.89 (1H, dd, J=8. 6. 1.8Hz). 8.18 (1H, d. J=8.9Hz), 
8.24-8.33 (2H, m), 8.59 (1H, s). 
IR (KBr): 3152, 1649. 1346, 1163 cm". 

mmm 1 2 

l-[(l-7tK$K-f ;U-4- \L 1 U y Jl/) ^ ^;i/3 -4- (6-^7 □ □ 7 * U >-2- X ;U 
fr-;i,)-2-kf^7 5>V> 

^SS^ill 0 tl^flKO^teT?, l-(4-75/^>^JW-4-(6-^DDt7^U>-2- 

x;p*-jW-2-t^7-;v 0 £ 4- (6-* n 0^7^ i/>-2-x;i/ 

'H-NMR (DMS0-d 6 ) 5: 1.00-1.25 (2H, n), 1.41-1.68 (2H. m), 1.75-2.02 (1H, 
m), 2.22 (3H, s). 2. 84-3. 1 2 (2H, m), 3.15 (2H, d, J=7.4Hz). 3.37 (411. brs), 
3.68 (2H. s). 3.68-3.83 (1H, a), 3.95-4.10 (1H, m). 7.74 (1H, dd. J=8. 8, 
2.2Hz), 7.89 (1H, dd, J =8. 8, 1.8Hz), 8.19 (1H. d. J=8. 8Hz). 8.25-8.33 (2H, 
m). 8.60 (1H. s), 8.61 (1H, brs), 9. 19 (1H, brs). 
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IR (KBr): 3067, 1642, 1346, 1163. 698 cnf 1 . 

mmm 1 3 

1- [ (1 -7 $ ->V -4- fcf ^ U * =$-M -4- (6-^7 p □ j- 7 ? \y y-i-Ts )1,ft=.)V) - 

5 4- (6-7 □ □ 7- 7 ^ 1/ >-2-^;u^ - -1- (4- tf ^ u 3^) -2- hf <y v ; 

»mM (230 mg) 0)DMF (10 ml) jg&fc: S-*?MK U71/2M& 
(348 mg), HJX^75> (0.418 ml), 7K (2 ml) £2JD7L 5 O^T-lftjiftL 
7c» S-^^-YV^^'7l/71/2M^ (348 mg). h'jX5 1 ;i/7 5> (0.418ml) 

10 -f- (tK: 7-fehxhU^: 1^^=70:30:1) K:T)ff$!!U tegj^ju^ 
^^©^b^fe (160 mg) fcfcfc. 

'H-NMR (DMS0-d 6 ) <5 : 0.90-1.15 (2H, m), 1.43-1.60 (2H. m). 1.70-1.92 (1H, 
m), 2.76-2.94 (2H. m), 3.14 (2H, d. J=7.4Hz), 3.37 (4H, brs). 3.67 (2H, s), 
3.69-3.84 (211, m), 7.37 (4H, brs), 7.73 (1H, dd, J=8. 8, 2. 2Hz), 7.J9 (1H, 
15 dd, J=8. 8, 1. 8Hz), 8.19 (1H, d, J=8. 8Hz), 8. 24-8. 33 (2H, m), 8.60 (1H, s). 
IR (KBr): 3098, 1638. 1613, 1352. 1 171, 696 cm" 1 . 
%MM 1 4 

1- [t rans-4- (N-7-tl K $ P< ;U7 $ J ) 1/ 7 u 'Vfr-fr >-l->f )V^)V] -4- (6- 
^oot7^i/ >-2-x;u^ - ;u) -2- If ^ 7 i? J 
20 0 -t^©^T. l-(4-75y^>>>VW-4-(6-^0 0^-7^l/>-2- 

7M-jW-2-H^7yy >&&&£>frfr 0 1 l-(trans-4-7 ^ 7 ->7 d^It- 

>-i --r ;m 5=-;w -4- (6-7 o □ ^- 7 7 1/ >-2-x -2- tf ^ 7 >Jft& 

'H-NMR (DMS0-d 6 ) 6: 0.77-1.23 (4H. m), 1.37-1.57 (3H, m), 1.66-1.81 (2H, 
25 m), 2.12 (3H, s), 3.08 (2H. d, J=7. 0Hz). 3. 30-3.45 (5H. m). 3.69 (2H, s), 
7.73 (1H. dd, J =8. 8. 2.2Hz). 7.89 (111, dd, J =8. 6, 1. 8Hz), 8.18 (IH. d. 
J=8. 8Hz), 8.24-8.33 (2H. n), 8.60 (2H. brs), 9.07 (1H. brs), 9.34 (1H, d, 
1=7. 8Hz). 

IR (KBr): 3058, 1640. 1346. 1 163, 698 cm"'. 
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mmm 1 5 

4- (6-^7 □ □ j- 7 ? u >-2-x;u* n;t/) -1 - [1 - (4- bf u vju) -4- e ^ u yju * 
M-i-M^v jy 

4-(^>v;l/^^;i/^^;i/)-l. 2, M-rh7t Hp M'yVy-l-^y (3.48 
g) £THF (100ml), DMF (100ml) Hfgfi?U ^T»14tK^^ h U ^ A (270 
mg) £iP*.7c 0 30^M^Lfc^, l-(4- tf UyJW-4-^^J^-M^y/ 
^;i/t^U^> (2.70g) £?jn*, 60t:T5^F B 1Wtfc. KI«EiiU 
SIMltX-xJl^PA^MTIl&ft Lfco fo&ymWL&kmtl- h U 7 A7k?£ 

SfiSft^ifi*T«5i*, (MgS0 4 ) ^MLfCo ^m^X^y-jU (100 ml) 

O&filU lQ%rt7i>0&mm (l.OOg) £flP*_, 7KmESfiT3ra^t<jt^ 
U7Cc mm&fc&U »«*«flES*Lfc. Mttlfc&BtfjiJtfA (l. 38 g). be 
BfcX3\M/ (30 ml), 7jc (30 ml) £*P;ifc&, JjcftTT 6-7 □ D^77 l/>-2- 
7J1/*X)U7dU K (2.61 g) OTHF (30 ml) Jgfc&S&TLfc. ^TlMjf^ 
L£M$J1£#&U ffiftftffiTKTtt^, (MgS0 4 ) fg*8Lfc. ftSttfc 
M^x^y-;^e^^LT, &&&ll<z)$iefc£4fe (i.80g) &fcfc. 

'H-NMR (CDCI3) <5: 1.13-1.37 (2H. m), 1.52-1.70 (2H, m), 1.78-2.02 (IH, m). 
2.67-2.83 (2a m). 3.24 (2H. d. J=7. 2Hz), 3.43 (4H, s), 3.73-3. 88 (2H, m), 
3.80 (2H, s), 6.60 (2H, d, J=6. 5Hz). 7.62 (IH. dd, J=8. 8. 1. 8Hz), 7.81 (1H, 
dd. J=8. 8,-1. 8Hz). 7.92-7.99 (3H. m). 8.24 (2H, d. J=6. 5Hz), 8.36 (IH, s). 
IR (KBr): 1655, 1599, 1345. 1159, 696. 586 cm" 1 . 

mmm 1 6 

4- (6-7 □ □ j- 7 7 V >-l-7,)V-fo—)V) -1 - [1 - (4- bf U V)V) -4- If ^ 'J ¥)V*=? 
^JS0U ST-mbfttz 4-(6-7aD^77l/>-2-*;i/*x;W-l-[l-(4-b?Uv 

;w-4-twj v;i/^^;i/]-2-tr^^->v> (500 mg) icx*/-;k 4^%s 

<kLT»!6»iloaEJS^«!I (414 mg) £#fc 0 

'H-NMR (DMS0-d 6 ) 6: 0.90-1.17 (2H, m), 1.46-1.62 (2H, m). 1.82-2.03 (IH. 
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m), 2.90-3.10 (2H. m), 3.09 (2H. d. J =7. 4Hz), 3.37 (4H. s). 3.69 (2H, s), 
4.00-4.17 (2H. m). 7.12 (2H. d. J=7. 8Hz), 7.74 (111. dd, J -8. 6. 2.0Hz), 7.89 
(1H. dd. J=8.5. 1.7Hz). 8.13-8.32 (5H. m). 8.60 (1H, s). 
1R (KBr): 2575, 1647, 1545, 1346, 1 167 cm 1 . 

rn&w 1 7 

4-(6-g □ uj-y$ u>-2-7>;^-;u)-i-[4-(iH-r $ ^'/-ji/-i--f ;[/)^>v 

N-(6^DDt7^1/>-Z-7;l/toWl7 c L'>y7$>Ml (321 Dig) t 4- 

(iH— r syy-^-i-r;i/)^>X7;i/T ! h h (172 mg) <»*$;-)v (10 mi) 
mmzvm (300 mg) *t\\xm^imm&Ltz» -o^x^yv^j-tv 

^^mit^Miti-hV^J^ (318 mg) ZtoZ-^XSmfflHtftLtzo KJ&m 

iZ, MJx^UT^ (700 mg) -D^xmtZ □ UJii^Jl (300 mg) 

»A^ST3 0#if#L7Co S^&fiW7K, 1ti&7kT*m&L. Wlffil 
T#£ft/t8laS£ DMF (20 ml) U 7 A (150 mg) £fl0;LT9 

0tJT2l5ffl«#l,fc. EJt?8i*«*IU #6nfcJ8ilES*Kx^;Hi»»$1J: 

fcTttKU »KX^;Ud^6SttilLT«ifijgSCD«ffi^«U (177 mg) 
'H-NMR (CDClj) 6: 3.37 (4a s), 3.87 (2H, s), 4.58 (2H, s), 7.20 Oft s), 
7.24 (1H, s), 7.29 (4H, s). 7.60 (1H. dd. J=2. 2, 8.8Hz). 7.74-7.83 (2H, m), 
7.89-7.97 (3H, m), 8.35 (1H. s). 
IR (KBr): 1665, 1520, 1487, 1337, 1165 cm' 1 . 

nmm 1 8 

4- [ (E) -2- (HnD7x =DV) JL^~)VX )V^-)V) -1 - [1 - (4- fcT 'J ^ JU) -4- fcf ^ 

\Z (E)-2-(4-^P0 7xXJU)XxXJUX;i/*x;i/^DiJ K£ffl^Tt#bn£ 4- 
[ (E) -2- (HDD7 x-JW Xf-^XJ^-JW-l- [1 - (4- tf 'J >?; W -4- fci^'J 

-2- tr^? x^y-;k 4££i^»Kx^;w&i££j!jD;i. 
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'H-NMR (DMS0-d 6 ) 6 : l. 02-I. 25 (2H, ■), I. 62-1. 78 (2H. m), 1. 95-2. 18 (1H. 
m). 2.99-3.18 (2H, m), 3.24 (2H, d, 1=7. 2Hz), 3.45 (4H, s), 3.79 (2H, s), 

4.08-4.24 (2H, m). 7.15 (2H, d, J=7. 6Hz). 7.44 (1H, d. J = 1 5. 6Hz), 7.52 (1H, 

d. J=15. 6Hz). 7.55 (2H. d, J=8. 6Hz). 7.82 (211, d, J=8. 6Hz), 8.20 (2H, d, 
J =7. 6Hz). 

IR (KBr): 2930. 1644, 1547, 1346, 1155 cm" 1 . 

mmm 1 9 

1- [1 - (4- h° U -4- bf ^ U V)V^)V] -4- (4- y x - JUfr X )V) -2- 

\z 4-fc*-;U7x-;ux;u^-ju^D'j F£fflt,m#e>ft£: i-[i-(4-tf» j 

4- tf ^ U >^ j* W -4- (4- tf - )l 7 x - JVX -2- tM 5 V J > t . X ^ 

'H-NMR (DMS0-d 6 ) <5 : 0.97-1. 20 (2H, m), 1.52-1.68 (2H, m). 1.85-2. 09 (IH. 
m), 2.98-3.15 (2H, m), 3.17 (2H, d, J=7. 2Hz). 3.35 (4H, s), 3.62 (2H, s), 
4.08-4.26 (2H, m), 5.51 (1H, d, J=l 1. 0Hz). 6.08 (1H, d, J=17.6Hz). 6.88 (1H, 
dd. J=17. 6. 11.0Hz). 7. 15(2H. d. J=7. 6Hz), 7.73-7. 84 (4H, m), 8.20 (2H, d. 
J =7. 6Hz). 

IR (KBr): 2917, 1651, 1530, 1345, 1 161 cm" 1 . 
#%#J 3 1 

4-^ > «>ft - [4- b H □ * ->-l - (4- M U fcf^ 'J y >-4--f 
;i/^^;l/]-2-^V-l, 2, 3, 4-fh7bHPk!7y> 

4-t Ko + xtf^'Jx> (30 gK HQDlfiJy^jg (45 g), wB.im& 
MJ£A (60 g) &<fc£Pr77^)l/7;Hi-;U (300 ml) OT£tl£6 O&RNB 

x-5r;i/T«fe^tt«|.LT 4-t KD + v-l-(4-kfU^;U) tf^'J v> (18 g) £ 
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f*fc. 

'H-NMR (CDC 1 3 ) <5: 1.61 (2H, m). 1.96 (2H, m), 3.11 (2H. m). 3.72 (2H, m). 
3.95 (111, m), 6.66 (2H, d. J=6. 6Hz), 8.23 (2H. d, J=6. 6Hz). 
tf'J v-^A^no^o^-h (24.1 g) 45«ktf»SH-hU£A (18.3 g) <Di? 
5 $UU*5>y (500 ml) Hit: 4-t Ko + ^fcMU V> (9. 7 g) £'>bf^ 
JPA^ST- 5 l$Wi*#L.fc. 1 Mfomiti- h U £ A7kigf&£iJ0*.T* 

© l-(4-tf'Jv;i/)-4-e^U y/> (9.0 g) . 
10 'H-NMR (CDC I,) 6: 2.57 (4H, t. J=6. 0Hz). 3.75 (4H. t, J=6. 0Hz), 6.72 (211, 
d, 1=6. 2Hz), 8.33 (2H, d, J=6. 2Hz). 

*m<tj- h 'J ^Aifrft (2.35 g) Oy^fHM+vF (100 il) 
ftT39fcHJ*^JUX;i^7-9A (13.5 g) ^lJPASffl'T? 3 0 # 

|l88t#l,JS-iS8E£»fc. S^«tl: l-(4-lfU>W-4-fcWJ y; > (9._0 g) 
15 ©y/^J^yH (20ml) &m&MbTmTlsMmV2!%MffltLft. & 
^-ZRJfcttLlZ 4-^ > ;i/#-;i/-2-^-+ V-l , 2, 3, 4-r h 7 1 K O tf 
7x> (11.8 g)> *U^A t-^h^K (1.7 g) &cfctf t-79S-)l (200 
■I) £in*_8 OtTl 5B5|Hiafc#Lfc. R^^ML^(C7jc»ATv^o 

20 *7A^D7h^77^f- (^DD^^>: 1 0 % 7 ^-T*^* * / - 
^=2 0:1) CTtt»UTfcfe7*;U7 7*!R©£]lfc£* (6.93 g) £f#fc 0 
'H-NMR (CDC1 3 ) 5: 1.50-1.70 (4H. m). 3.31 (2H, m), 3.56 (2H, s), 3.67 (2H, 
m). 4.36 (2H. s), 5.22 (2H, s). 5.59 (1H, m), 6.39 (1H, m). 6.66 (2H, d, 
J=6. 6Hz). 7.38 (5H, s). 8.23 (2H, d, J=6. 6Hz). 

25 ##0!I3 2 

1 - [4- 1 k p * 1 - (4- bf ■ j v;i/) e^'jy >-4-< ;u y 5=-;i/] -2- bf ^ 7 ^ y 

4-^<>v;^4 i v^;u^-;u-i-[4-h K p=^->-i-(4-tf u 5?;w fcr^UvV-4-r ' 
;u^^]-2-*+y-i,2. 3,4-f h7t h*Ptr^^> (6. 93 g) oy^y-;u 
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(100ml) mmzAffifeim&M^frmm (4ml). lOXn^isVkmm (2.0 

g) »^.7icmi?BamT^T 1 5Mif#Ljt„ zm-^oMmzmzis. ?>m 
&mw&mmT&mLTM&isny7W(Di&m{t&!tid (5.39 g > zmtzo 

'H-NMR (CDCI3 + CDjOD) <5 : 1.55-1.90 (4H. id). 3.00-3.65 (10R m). 3.91 (2H, 
5 m), 6.60 (2H, d, J=7. 6Hz). 8.09 (2H, d, J=7. 6Hz). 

nmm 2 0 

4- (6-# □ □ j- 7 *? u >-2-X ~ )V) -l-[4-k KP4 L v-l-(4-t: U V)V) b 0y t 'J 

1 - [4- k H □ * 1 - (4- M U >?;[/) tf^U 5? >-4-T ;U ;* 7) V] -2- tf ^ 7 v 7 
10 m& (1.0 gh HJX3\>U75> (928 mg) 0y^DD^^> (30 ml) U&feW. 
\Zs b-?nnj-y?U>-2-X)VTis=.)l?ui) F (800 mg) £'>lo*oiB;L^&T 

1 0%7> ; E-77jc^p(^y-;U= 1 0:1) l:tiiHlfei#« 
15 %m (1. 32 g) 

'H-NMR (CDCI3) 6: 1.40-1.65 (4H. m). 3.26 (2H, m), 3.39 (2H. s), 3.41 (2H, 

m). 3.52-3.68 (4H, m), 3.85 (2H. s), 6.62 (2H, d, J=6. 6Hz), 7.62 (1H, dd, 

J=2. 0, 8. 8Hz), 7.80 (1H. dd, J=l. 4, 8. 8Hz), 7.90-7.98 (3H, m), 8.19 (2H, d, 
J=6. 6Hz), 8.37 (1H. s). 

20 IR (KBr): 1651, 1601, 1346, 1165 cm" 1 . 

mmm 2 1 

4- (6-^ □ □ j- 7 ? U >-2-7,)V*-)V) -1 - [4- 1 H □ ^ ->-1 - (4- if U i?)V) fc°^ U 
y>-HiM^]-2-lf^7y; 

4- (6- >7 U P ± 7 $ V >-2-X - M -l-[4-t (4- 1° 'J ti^'J 

25 ->*>-4-r;i/^^;u]-2-t!^^vy> (500 mg) w^x^;u (30 mi) ®m\z* 
4Mwi?;ngi (o.5mi) »^.T^i;^M^^5mb. 
)vn^twm.^Lxm^mw(DmM{t^m (433 mg) 
mmm 22 

4-(6-yp : E±7^u>-2-x;i/^-;u)-i-[4-b Ko^->-i-(4-bf u e^u 



WO 99/40075 PCT/JP99/00470 

81 

V >-4--f M -2- \ZK 

%mm2 utmmz i-[4-t Ko^v-i-(4-tf'j> ? ;i,)tf^'jv>-4-<;i,/5 i 

M-l-M^V; >m®& (127 mg) t b-7u^j-75>V>-l-7,)V*z.)V9U 

U H (119 mg) &V)m&®W<Dimit'£® (110 rag) £#7c, 

'H-NMR (CDCI 3 ) 6 : 1.40-1.75 (4H, m), 3.18-3.80 (10H, m). 3.85 (2H, s), 6.62 

(2H, d. J=6. 8Hz), 7.75 (1H, dd, J=l. 8, 8.8Hz), 7.79 (1H. dd. J=l. 8, 8. 8Hz), 

7.88 (1H. d, J=8. 8Hz), 7.94 (1H, d, J=8. 8Hz), 8.14 (1H, s), 8.19 (2H. d, 

J=6.8Hz). 8.35 (1H, s). 

IR (KBr): 1651. 1601. 1514, 1346. 1 165 cm-'. 

^ffiM 2 3 

1 - [4- b K □ ^ ~>-l - (4- fa: U i?)V) M ^ U y >-4-< )V * -4- (4- ¥ - )IK >if 

>x;i/fr-;u)-2-if ^7y; > 

«^I2 oii^mn i-[4-t Kp+v-i-(4-t!u> f ;u) tr^y y>-4-f;M^ 
;u]-2-tr^7^y (750 mg) i 4-hf-;K>-tf>7>;i/^-;u^DU H 

(512 mg) £QM&mfc(Dmmit£%!} (714 mg) 

'H-NMR (CDC 1 3 ) 6: 1.45-1.65 (4H, m), 3.20-3.40 (4H, m), 3.40 (2H. s). 
3.50-3.70 (4H. m). 3.79 (2H, s). 5.50 (1H. d, J=ll. OHz), 5.93 (1H, d. 
J=17. 6Hz). 6.64 (2H, d. J=6. 6Hz). 6.78 (1H, dd. J = 1 1 . 0. 17. 6Hz). 7.59 (2H, 
d. J=8. 6Hz), 7.76 (2H. d. J=8. 6Hz), 8.22 (2H. d, J=6. 6Hz). 
MffiM2 4 

l-[4-b Fn^y-l-(4-bf'J y» e^U> ? >-4-<;i/^^;H-4-(4-b:^;i/^>-tf 

>z)\,ft-)i) -2- tf ^ r// >mmm. 

mmw2 ltmwz i-[4-hHD^x-i-(4-truv;u)tf^'jv>-4--r;i/^^ 

;i/]-4-(4-t*-;u^>if>x;i/^-;i/)-2-bf<^vy > (710 mg) £&&«g 

hxm^mw<Dnm\t^m m mg) 

'H-NMR (DMS0-d 6 ) 6: 1.46 (4H, m). 3. 20-3.45 (6H. m). 3.56 (2H. m). 3.62 (2H. 

s). 3. 88 (2H, m), 4. 87 (1H. s). 5. 49 (1H, d, J=l 0. 6Hz). 6. 07 (1H. d. J = 1 7. 6Hz), 

6.87 (1H, dd, J=10. 6, 17. 6Hz). 7. 12 (2H. d. J=7.4Hz). 7.77 (4H. s). 8.17 (2H," 
d. J=7.4Hz). 
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mmm 2 5 

4-(7-^aP-2H-^> t yfci°7>-3-X;i/^-J|/)-l-[4-b: K P3->-l-(4-e U 

bf ^ u v >-4--r ;m -2- ? >v > 

l-[l-(tert-7*h4 1 >'^;^-;i/)-4-t KD^S/fcWJ v>-4-< ;M^Jl/|-2-t: 
5 ^^vV> (l.Og) *5±tf MJX3\JU7 = > (991 mg) CD->*^DD^^> (30 
ml) f&i&K:, 7-i7DD-4H-4-^7^> > /lf7>-3-XJl/^-Jl/^nU H 

000 ig) ^L^n\7L^.uxin?mwLtc a K^m^K &&7j<«#u 

Jl/) KTfltSiU y-)l£Vffc£ki\:^Tm&®i§ 1 B <D l-[l-(tert-yh^>- 

10 *;i/7^r.;i/)-4-b Ho^vtf^u i»-4— f ;M^;i/)-4-(7~^pp-4H-4-;t*y 

^>yfc°7>-3-X;i/7jNX;i/)-2-{f^^v/> (400 mg) 

'H-NMR (CDC1 3 ) <5: 1.45 (9H, s), 1.40-1.65 (4H, m), 3.12 (2H, di), 3.43 (2H, 
1), 3. 57 (2H, m), 3. 70-3. 90 (4H, m), 4. 06 (2H, s), 7. 50 (1H, dd, J=l. 8, 8. 4Hz), 
7.60 (1H. d, J=l. 8Hz), 8.16 (1H. d. J=8. 4Hz), 8.67 (1H, s). 

15 1 - [ 1 - ( t er i- 7 h ^ jitf — )V) -4- k k p * v tf * >j v >-4— f ;u ;* 5=-;W -4- 

(7-i7 0D-4H-4-^4 i y^>7tf7>-3-X;U7}N-;i/)-2-tf^7> 7 /> (400 mg) 
0**/-;k/THF (1:1, 20 ml) 8«fc*ftT**fc*£3H:*- h U (41 
mg) £JDA£MT1B*|BJ«#L&. Sf&fS^it^LM^K^ctDfMTK^TJ U 

20 OAT*&&Ltz.®m&m^vTnzntzmm%z;t7nn*?> (20 mi) tjga? 

hUx^;i/75> (292 mg) SJp^L. :2^T 0 'CKT&ffcy^ >X;i^ 

(100 mg) &ta%.g.mre3 0ft&wvtc. sjsatSraw*. *x 

7>r- (BtKx^W {3TM®!tT=ife@^C0 l-[l-(ter[-7*h^->7JJUfc 

25 ;w -4-th*D^ tr^ u v >-4-< ;m ^;u] -4- o-? □ o-2H-^ > y* tr 7 >-3- 
x;i/*x;i/)-2-tf^5> ? y> (150 mg) sftfc. 

'H-NMR (CDClj) (5: 1.45 (9H, s), 1.40-1.70 (4H. n). 3.15 (2H, m), 3.35-3.70 
(6H, ■), 3.86 (2H, m), 3.94 (2H. s). 4.89 (2H. s), 6.93 (1H, d. J=l. 8Hz), 
7.00 (111, dd, J=1.8, 8.0Hz). 7.14 (1H, d. J=8. 0Hz), 7.29 (1H. s). 
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IR (KBr): 3400, 1682, 1659, 1427, 1366, 1348, 1159 cm-'. 
l-[l-(tert-7>*->#;U#-Jl,)-4-fc H O + vtM'J v>-4--f 
(7-^7DD-2H-^>7tf7>-3-X;i/^-;U)-2-tf^^^y > (150 mg) 

mmmmx^jm^. (8 mo (4 mo o^m^v 

it. Rjt^mBLn^ntcmmz 4-? (simg). mjx^ 

;i/7^> (81 mg) tikUJify-fr (20 ml) ^iD^.itW^ 1 SOrT'l 5mm 

□ □^^>: 1 0%7>*X77jc£W;*^/ , -;U= 1 0 : 1) KTffiiSbT&fe 
S^cD^h:^ (63 mg) 

'H-NMR (CDC1 3 ) <5: 1.50-1.75 (4H, m), 3.22-3.39 (2H, m), 3.46 (2H, s). 
3. 52-3. 73 (6H, m), 3. 96 (2H, s), 4. 89 (2H, d, J=l. 2Hz), 6. 65 (2H. d, J=6. 5Hz), 
6.94 (1H, d, J=2. 0Hz), 7.01 (1H, dd, J=2. 0, 8. 2Hz), 7.15 (IH, d. J =8. 2Hz), 
7. 30 (lft brs), 8. 24 (2H, d, J=6. 5Hz). 

mmm2 6 

1 - [4-7 i; h ^ - (4- fcf U V)V) fcf ^ U v >-4--f ;M =f-)V\ -4- (6- ? □ □ 7 ^ 
>-2-7>;t/fr -2- fcf ^ 7 v 7 > 

4- (6-^7 od^"7^1/ >-2-x -i-[4-t kp+vm- (4- e >j >*;w tr ^ u 

v>-4-<;M^]-2-lf^>V> (800 mg) 0^DD/^> (30 ml) ^ 
fchUx^JU75> (785 mg), (476 mg) fcttA 2 OI$HSeft£-frfc. 

7Ai7D7h^77^f- (y^DD^>: 1 0%7> ; EX77j<^W^^y-;i' 
= 2 0:1) (CT^^L-v X-x;>«kO«fi^S-ti:Tiifite®©SS<b^«J (800 
mg) £f#7c„ 

'H-NMR (CDClj) <5: 1.70 (2H, m), 2.06 (3H, s), 2.21 (2H, m), 3.02 (2H, m), 
3.39 (2H, m). 3.49 (2ft m), 3.61 (2H, m), 3.83 (2H, s), 3.94 (2H, s), 6.65 
(2H, d, J=6. 2Hz). 7.62 (1H, dd, J=l. 8. 8. 8Hz), 7.80 (III, dd, J=l. 8. 8. 8Hz). 
7.90-8.00 Oft m). 8.25 (2ft d, J=6. 2Hz). 8.36 (1ft s). 
IR (KBr): 1732, 1651. 1597, 1348, 1223, 1163 cm"'. 

nmm 2 1 
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1- [4-7-fe h (4- If U y ;U) bf ^ U V >-4-< ;M -4- (4- h'^^ >ii 

>x;i/^-;i/)-2-hf^^ y; > 

HI£0iJ2 6<!:|^^{C l-[4-t K □ + v-l-(4-tf U y;W If ^ >J v>-4-f 
;W-4-(4-h*-JU^>-e>x;U*-jW-2-lf^7vy> (780 mg) ZJ-tT-Mt 

Lxm^^cDmmit^ (m mg) 

'H-NMR (CDClj) (5: 1.81 (2H, m), 2.11 (3H, s), 2.34 (2H, m), 3.20-3.40 (4H, 
m), 3.52 (2H, m), 3.75 (2H, s), 3.78 (2H. m). 3.97 (2H, s), 5.49 (1H, d, 
J=ll. 0Hz). 5.92 (1H, d, J=17. 6Hz), 6.77 (2H, d, J=7.0Hz), 6.78 (1H, dd, J=ll. 0, 
17. 6Hz), 7. 59 (2H. d, J=8. 4Hz), 7. 75 (2H. d, J =8. 4Hz), 8. 19 (2H, d, J-7. OHz). 
IR (KBr): 1732, 1651. 1645, 1549. 1348, 1223. 1 165 cm" 1 . 



1- [4-7-ir h * ->-l - (4- tf U =?)V) U y >-4-< )V * 3-)V\ -4- (7-g P D-2H-^ 

> V tf 7 >-3-x -2- tr ^ 7 > 

Hlfi«2 6 t^tlc: 4-(7-^DD-2H-^>^t:^>-3-X;^-^)-l-[4-b: Kd 
+ v-l-(4-kf"J^;W ¥'V)z?>-i-4)l,*3 L )V]-2-\d1 : 75f; > (467 mg) £7 
■fe^;WfcbT*SfeiBI&©^ffi{fc^ftl (327 mg) £f#fc 
'H-NMR (CDCl 3 ) 5: l. 70-1. 88 (2H, ■), 2.08 (3H, s). 2.25-2. 39 (2H. m). 
3. 01-3. 18 (2H, m). 3.55 (4H. s). 3.60-3.76 (2H. m). 3.94 (2H. s). 4.03 (2H, 
s), 4.90 (2H, d, J=1.2Hz), 6.68 (2H, brd. J=4. 4Hz). 6.93 (1H, d. J=2. OHz), 
7.01 (1H, dd, J=2. 0, 8.1Hz). 7.15 (1H, d. J=8. 1Hz). 7.29 (1H. brs). 8.26 (2H. 
br). 

m%m 3 3 

4-(tert-yh^v^;i/^ri;i/)-i-[4-(iH-^$^'/-ji/-i-<;p)^>>>^3-2-bf 



N-(terl-yh+->*;i/AH-;U)x5 1 l/>> ? 75> (5. 0 g) t 4-(lH-'fS^7- 

;M--r;w^>X7;uxt:K (5. 35 g) (10 mi) ^isui (300 

'J^A (318 mg) £ta*£fiT5B#|1BJS#Lfc. EM^IIU £fli&#£x 



Ml 2 8 
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h'JX^;U7$> (6. 3g) ^TO'CIITll^DD 
(3,53 g) £iD;i&ffiT3 0#Jt#Lfc. K^ffltSrfilfTK, 
frU 8*&ilttLTf#5nfc»aS£ DMF (100 ml) iflttrtafcte:*- 
HJtfA (1.50g) ^SP^.T^T3B#F B 1}t^b/c. E£ifc&»l8U ft&ftfc 

g) 

'H-NMR (CDClj) 6 : 1. 47 (9H, s), 1 31 (2H, t, J=5. 3Hz). 3. 63 (2H, t, J=5. 3Hz), 
4.18 (2H, s), 4.66 (2H. s), 7.21 (1H. t. J=1.2Hz), 7.27 (1H, (, J=l. 2Hz), 
7. 38 (4H, s), 7. 85 (1H, t. J=l. 2Hz). 
###J 3 4 

i- [4- (ih — r a ?V-;i/-i ;w) ^ > yji/i -2- tf ^ 7 v / > nftBEffi 

4- (t er 1-7* h * ;i/jfc=.;W -1 - [4- (lH-f ^ PV-fr-l-'C M "s>V)V\ -2- tf 

^7-;v> 0.5 g) <D^^y-;p oo ii) ffl&\z4M&m!&wtx.?)V&m 

(50 ml) £im*MTll5Mfit#bfc. M^gll,/:JII$^lfJ^I 

(1. 12 g) &f#fc 0 

'H-NMR (DMS0-d 6 ) 6 : 3. 58 (2H,. m). 3.83 (2H, s), 4.10 (1H, s), 4.31 (1H, s), 
4.70 (2a s). 7.59 (2H, d, J=8. 4Hz). 7.80 (2H, d. J=8. 4Hz). 7.90 (1H, t, 
J=l. 2Hz). 8.31 (1H. dt. J=L 2. 9. 2Hz). 9.83 (1H. dt. J=l. 2, 9. 6Hz), 9.97 (2H, 
brs). 

3 5 

1 - (1 -7tt)V-K-* h^-isX )V#-)\, £1 U 9 >-4--f JM J-)V) -2- \L^ : yJ 

y_ 

\-7tt)V-\-is7 ; 1 V-^nJ-yWi*?-^ (3.95g)> ?*--y>r)V (3g) » 
ffiT^-T* (l 5 ml) *5«ktf**>'-;P (100ml) 5&JBE©**» 

H^TT 2 mm&Ltc 0 mm* 5* LTiR«»*ang-r * ^ 1 1 j: 0 7K^^^ 

7-fe^;i/-4-7^y /5 L ;i/-fv-^n^>^/^u^ n-(2. 



WO 99/40075 PCT/JP99/00470 

86 

;U)-Z-£*'J->> (6.12 g) <D7±h=.hV)V (100 ml) jg^lCWSC (6. 12 g) £ 

ftU fett^jftBSLfe. f#£nfd£a££MlOG> (100 ml) {Z®M2li. p- Ml/ 
5 X>X;^>®7Kftlt! (164 mg) £2jD;tTl 0 0*CT 3 Oftm.WLtz» £J«£ 

i-(i-7-b^;u-4-/ h+->*;p#x;utr^u v>-4--f;u^^;W-4-^ 
>^;^+^*;u#x;u-2-^y-i, 2,3.4-T-h7kHDtf7^> (2.4 g) £ 

10 

'H-NMR (CDCI3) 6: 1.46 (2H, m), 2.07 (3H, s), 2.17 (2H, m), 2.67 (1H, m), 
3.13 (1H. n), 3.57 (1H. m), 3.70 (2H, m), 3.73 (3H, s), 4.29 (2H, s), 4.40 
(1H, m). 5.21 (2R m). 5.35 (1H, m), 6.34 (1H. n). 7.38 (5H, s). 
IR (KBr): 1715, 1688, 1644. 1447, 1422, 1402. 1229 cm-'. 

15 i-(i-7-k^;i/-4-^ h^>-^;u^-;i/t!^u> J >-4--r;i/^^;W-4-^>^;^ 

^->^jJl/^-;i,-2-^V-l,2, 3,4-T-h^t HDtf-7>?> (2.4 g) ££1*1 
0%^7^AKi (500 mg) <D*jr;-)l (100 ml) 1 5B#fia# 

(1. 40 g) Zntzo 
20 ##00 3 6 

4-(6-^aD7"7^^>-2-x;P^x;l/)-l-(4-^ h=fr->;ftJUaKx;i,br^U v>-4- 

> (850 mg) 43£^h'JX^75> (435 mg) Ov^OD>^> (50 ml) CJg 
25 tl:, 6-^nDt7^1/>-2-X;^MD'J H (750 mg) £iD;L^iaT3 0# 

^^y-;i/=3 0 : l) fcT*t»UT&6Btt<B l-(l-7-t^-4-/>^ 

jM*xju tr< u ^ >-4-< jm -4- (6-£ □ □ 7^7 ? u- >-2->ui/#x 
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;u)-2-tf^->v> (1.11 g) 

7^1/>-2-7 > ;^-JW-2-tf^7vV > (1.25g) <Z)^/-;i/ (30 ml) mm 

\zm&& (i5mi) &jp^.5i^iaiisii$-frfc. Kfm&mtf&LT&zntz&mz. 

5 (50 ml) &&Zfim&§tmfr%1-hVQA*mtil (50 ml) £Jn*_, ~ 

£S&x-tert-7>;i/ (700 mg) £^T£»T3 oaf^StlfcUfc. #J£S£5>$£ 

Th^77^» (^t> : ftSxf iP= 1 : 2) CT»t8Ur&fi@#© -1- 

[i-(tert-yh+->*;i/3|5-;w-4-> h+->*;u#-;nf^u v>-4-r;M?- 

10 JW-4-(6-^ a □ 1 7^ l/>-2-X Wr;W-2-tf^7 ->7 > (887 mg) £t#fc 0 
'H-NMR (CDC1 3 ) 6: 1.37 (2H. m), 1.42 (9H. s), 1.98 (2H, m), 2.74 (2H, m), 
3.35 (4H. s), 3.49 (2H, m), 3.69 (3H. s). 3.76 (2H, s), 3.87 (2H, m), 7.60 
(1H, dd. J=1.8. 8. 8Hz). 7.77 (1H, dd, J=l. 8, 8. 8Hz), 7. 90-8. 00 (3H, m), 8.33 
(1H, s). 

15 i-[i-(tert-7h*v#;i^-;w-4-* h^->*;i/#n;i/tr^u^>-4--r;u^^ 

JW-4-(6-^7DD-7"7^l/>-2-^;i/5jN-;i/)-2-tf^7v/> (500 mg), 4£j£ift 

wmwtxTfrmm asmo (sii) &nox.&m.rsoMi$i*& 

Lfco £j£I^IiLTifiIft0iH^ft (457 mg) £f#£„ 
'H-NMR (DMS0-d 6 ) <5 : 1.55 (2H, m), 1.90 (2H, m), 2.63 (2H, m), 3.10 (2H, 
20 m). 3.20-3:40 (4a n). 3.44 (2H, s). 3.61 (3H, s), 3.70 (2H, s), 7.74 (1H, 
dd, J=l. 8. 8. 8Hz), 7.87 (1H. dd. J=l. 8, 8. 8Hz). 8.19 (1H. d, J=8. 8Hz). 
8.25-8. 32 (2H. m). 8.50 (2H. brs). 8.58 (1H, s). 
###J 3 7 

25 2H-^>'/b°7>-3-7;;^^)-2-b°^7v/> 

l-(l-7-fc3MU-4-;t h + S/*;UsJ5-JHf^>J v>-4--r;l//^;W-2-t?^^i>V 

> (850 mg) ^cb^'ry7 p oe;px^;i/7^> (555 mg) 0>$;£op**> 

(15 ml) CCT 7-^DD-4-^-*y-4H-^>»/tT7>-3-x;i/*r:;U^D 

UK (960 mg) 05>*dd**> (5 ml) ?g$£t$>o < 0 £»TFU -£(Z>t£Ot; 
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fit*, <tl*Ttt&U ft»&»lfiLfc. ft&ftfcSfcfc^uay^^A* 
□ p-4-^y-4H-^>7tf7>-3-^;i/*-;w-2-i;^7^/> d. 10 g) 

fee 

ftSttfc l-(l-7iz3MW4-* Y^i^ti)Vts~^\d^)i»-^ )V^)V)-A- 
(7-^PP-4-^V-4H-^>7tf^>-3-X;U^-;i/)-2-tf^^'>V> (I. 10 g) 
©*^/-;U (20ml) 7m<t*Omi-h<)OA (116mg) £Jo*.T£i& 

Blx^TjftfflU M*WI^L«Lfc. ftbtifcM^v^oo 
(20ml) HJX^75> (1. 23 g) ^J;«^^>XJ1/ 

(420 mg) □ ^ >T 

tf*?U ^X>K**^ &ifi*Tifc*U Kjg&fifi&Ufc. H-Stl/tBSSt*^ 

'J*y^7A^07h^77-f- (»8lfJP:^^y-^=2 0 : 1) CT 

»i»UT»lfea<*:OMfl:^«f (790 mg) £f#fc„ 

'H-NMR (CDC1 3 ) <5: 1.50 (2a m). 2.06 (3H, s). 2.15 (2H, m), 2.67 (1H, m). 
3.13 (1H, m), 3.30-3.80 (7H. m), 3.75 (3H. s), 3.89 (2H, s), 4.37 (1H, m), 
4.88 (2H, s), 6.93 (1H, d, J=l. 8Hz), 7.00 (IE dd. J=l. 8. 8.2Hz), 7.14 (1H, 
d, J=8. 2Hz), 7.27 (1H, s). 

IR (KBr): 1726. 1644, 1634, 1601, 1485, 1451, 1348, 1325, 1 161 cm" 1 . 
##00 3 8 

l-[l-(tert-yh^->7j;|//^-;i/)-4-^ h^jyts)lts=.)l\^^J^>-4-^)V^^ 

;u3-4-(7-^pp-2H-^>7br7>-3-x;i/^xji/)-2-e^^^y > 

1- (1 -7-fe^u-4-* h * ->#jm*x;I/ u v >-4--f ;m tS>u) -4- <7-£ o □- 

2H-^>7tf7>-3-X;^x;U)-2-lf^7->V> (790 mg) <D**;-)V (30 
ml) mmizmmm (15mO «:^^5l^|yj3B«*-&fc. R*SK*»tSUT^6tlfc 
fflHZ* mWLJL?)V (30 ml) *5«tMfD^7K^ h 'J (30 ml) £ 

in*., X^v-iert-7^;U (500 mg) 3 0 #Mifc#Lfc, W$ 
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7A^D7hy77^- i'\tt> : SH£x3\>l/= 1 : 2) fcTttJKLTatfiB 
^CD^gl^^tl (260 Dig) 

'H-NMR (CDC I,) 5: 1.44 (9H, s), 1.30-1.60 (2H, m), 2.08 (2H, m). 2.79 (2H, 
m), 3.35-3.65 (6H, m), 3.73 (3H. s), 3.89 (2H, s), 3.92 (2H. m), 4.88 (2H, 
s). 6.93GH. d, J=l. 8Hz), 6.99 (1H, dd, J=1.8, 8. 2Hz), 7. 14 (1H, d. J=8. 2Hz), 
7.27 (1H, s). 

IR (KBr): 1730, 1682, 1660. 1427, 1 161 of 1 . 
3 9 

4-(5-7 < n^-2-^^7x>X;P^-;i/)-l-[l-(tert-^h^->^;^-;i/)b°^U 

i-[i-(tert-7>*~>;*7;i/*-;i/) tf v>-4--r;u^^;u]-2-tf^^ v J > 

(500 mg) ©BHKx^JU (15 ml) *5«fctfSW7K (10 ml) ®mz^ OW 5-^P 
t-2-ft7x>X;^i^DiJH (440 mg) 3 0 2rdft#^fc. 

^7A^D?h^77^- ( / \^i7"> : MX^;U= 2 : 3) (3T^bT 
ftfiSttO^gffc'&fftl (430 mg) £#£ 0 

'H-NMR (CDC1 3 ) <5: 1.17 (2H, m), 1.45 (9H, s), 1.40-1.65 (2H. m). 1.83 (1H, 
m). 2.65 (2H, m), 3.26 (2H, m), 3.38 (2H, m), 3.47 (2H. m). 3.78 (2H, s). 
4.10 (2H, to), 7.17 (1H, d. J=4. 0Hz), 7.36 (1H, d, J =4. 0Hz). 
IR (KBr): 1686. 1659, 1427. 1402, 1366. 1242, 1165 cm-'. 
##0»J4 0 

4-[4-(iH--r$^7-;u-i--r;i//^)^>-iz:>x;i/^-;i/]-i-(if^u v>-4- 

l-[l-(tert-y tf^'J v>-4--i';i/^7 c ;i/]-2-tf^7v ? /> 

(500 mg) ©»filx^;u (15ml) &J:tfSW7j< (10ml) SSKt, OtT 4-C/o 
t^^;W^>-tf>^JU*n;^DU K (453 mg) £jQ*.^i&T3 OflfaljtftL 

'JiJ^7A^D7h^77^- (A=MJ-> : HF»X5 L ;U= 2 : 3) KT*&S! 
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LT^fe^f B ©4-[4-(^P ; E^^JU)^>-f>X>)^-;i/]-l-[l-(lert-y 

x*;^^ji/)hr^'jx>-4-< ;M3^w-2-fcw->v> (437 mg) 

'H-NMR (CDCI3) <5: 1.16 (2H, m), 1.44 (9H. s), 1.40-1.60 (2H, m), 1.80 (1H, 
m), 2.64 (2H, m), 3.23 (2H, d. J=5. 4Hz), 3.34 (2H, m), 3.42 (2H, in), 3.72 
(2H, s), 4.08 (2H. m). 4.51 (2H. s). 7.60 (2H. d, J=8.4Hz), 7.78 (2H. d. 
J =8. 4Hz). 

IR (KBr): 1684. 1659, 1427, 1350, 1242. 1 169 cnf 1 . 

4-[4-(7*nt/^;u)^>if>x;i/^-;p]-i-[i-(tert-yh^v^;i/^-;u)hi 
v>-4--f;i/^^;W-2-t D ^7vV> (430mg), &Btf7>J£A (112mg), < 
(83 mg) &J;tfDMF (15 ml) 0*g£tf£7 Ott imm&ftLtCo 

^^.LT*$^^(7)4-[4-(lH-r ^^/-JU-l-f JM3^W^>-t:>;uU7fc- 
iW-Hl-Oert-T^+S^I/fcJW t!^U v>-4— r K^M-'l-^^V J 
> (421 mg) 

'H-NMR (CDC1 3 ) <5: 1.16 (ZH, m). 1.44 (9H, s), 1.40-1.90 (3H, m), 2.64 (2H, 
m). 3.22 (2H, m), 3.32 (2H, m), 3.42 (2H, m), 3.69 (2H. s). 4.08 (2H, m), 
5.24 (2H. s), 6.93 (IH, s), 7.16 (1H, s), 7.30 (2H, d, J=8.4Hz), 7.59 OH 
s), 7.78 (2H, d, J=8. 4Hz). 

IR (KBr): 1686. 1661, 1427, 1348. 1242, 1 167 cm-'. 

4-[4-(iH-<5^/-;i/-i-r;u^^;W^>-t*>x;^-;i/]-i-[i-(tert-yh4 1 
«>*;u#-;wif^y^>-4-<;p^^;w-2-^7> J y> (420 mg) t:4M 

mmm^)mm osbd (4mi> eDAifit3o^rw 

Lfeo £J&$£il£i&LT7^;i/7 7*tKOM{fc£#i (442 mg) 

■H-NMR (DMS0-d 6 ) <5 : 1.28 (2H, b). 1.61 (2H, m). 1.84 OH. m). 2.73 (2H. m), 

3.00-3.70 O0H. m), 5.60 (2H, s), 7.67 (2H, d. J=8. 2Hz), 7.75 (IH, s), 7.84 

OH, s), 8.80 (IH. brs). 9.02 (IH. brs). 9.39 OH. s). 

IR (KBr): 3335. 2951. 1640. 1348. 1 169 cnf'. 

Ill 2 9 
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4- (6-? □ □ j- 7 ? v >-2-x - )V) - 1 - [4- (1 IW ^ 1 --f ;io ^ > y 

)V\-\, 2, 3J-fh7bHDlf7y>-2-t> 

l)Fmoc-^U v> (300 mg), HOBt (192 mg) (O DMF (20ml) ®m\Z WSC (240 mg) 
^riO^^T 10 T^Jtm 2. 2-v> h + ->X^[4-(lH-f $*V-;M-f 
5 ;i/)^>v;i/]75> (261 mg) (D DMF (2 ml) ^SrjJOA^T 2 R#P B m#b£ 0 

mmistco mt>ntzmw:*i?2nnt?> aomi) t^uv> (2 

ml) &J!raA^T10 53f.aM#b£, £)«£MU 3£S£i^nn^> (10 
ml) iZfemZ^. h'JX^;i/75> (202 mg) 6-^7 DDt7^ !/>-2-7> 

10 ;P*Xjl^ □ U H (261 mg) ^liWXW^ 1 f^St^l^c, £J&&£itigLT7J 7 
A?PTh^7^- (RflfcX^W ^T^bT^fe^raCD N-(2, 2-i?*h* 
l/^M -N- [4- (1H -f 5 PV—JV-i -< )V) ^ > v;i/] - N"-(6-i7nD^7^I/> 

-2-x;i/*x;w^u -»7^ h*£#£ 0 

'H-NMR (CDC1 3 ) (5 : 3. 17 (3/5x2H, d, J=4. 8Hz). 3. 24 (3/5x6H. s). 3. 31 (2/5x6H, 
15 s). 3.37 (2/5x2H, d. J=5. 0Hz), 3.82 (2/5x2H, s), 4.02 (3/5x2H, s), 4.18 
(3/5xlH. t, J=4. 8Hz), 4.36 (2/5xlH, t, J=5. 0Hz), 4.50 (2/5x2H, s), 4.57 
(3/5x2H. s), 5.83 (111, brs). 6.94-7.29 (6H, m), 7.49 (2/5xlH, dd, J=2. 0, 
8. 8Hz). 7.58 (3/5xlH. dd, J=2. 0, 8. 8Hz), 7. 78-7. 98 (5H, m), 8.33 (2/5xlH, 
s), 8.45 (3/5xlH, s). 

20 2) ±r-%t>ntc n-(2. 2-v^ h^xx^w-N-^-dH-r =^^-;i/-i-<;u)^ 
> (20 mi) mmz v-h)i>x>7>)i*s>m. mo mg) *mz.zQftmwfinztto 

25 ~ T)lfrZn&&LTM&f&£k<Di%mtt&V!} (144 mg) 

'H-NMR (CDC1 3 ) <5 : 4.28 (2H, s), 4.51 (2H, s), 5.66 (1H, d, J=5. 6Hz). 6.30 
(1H. d. 1=5. 6Hz). 6.89 (2H, d. J=8.4Hz), 6.98 (2H, d, J=8.4Hz), 7.17 (1H. 
s), 7.22 (1H, s). 7.57 OH. dd. J=1.8. 8.8Hz), 7.74-7.96 (5H. m). 8.36 (1H. 
s). 
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IR (KBr): 1682, 1524, 1352, 1 167, 706 cnf'. 

mmm 3 0 

4-(6-^aa^7^u>-2-^;i/^-;i/)-i-[4-(iH--f $^y-;M--Ql/)^>v 

5 4-(tert-y K^v*;i/^z:;u)-i-[4-(iH-'f 5^*y-Jl/-i--f;u)^>v;i/]-2-tf 
^7v/> (5.3 g) \ZhVy)l*um® (40 ml) ^Sn^^TiraMLfc. 
£Jfc«it*£U $g£v?DD7^> (50ml) Cfg$£1±> MJX^Ji/TSV 
(9.01 g) fccfctf 6-^DD^-7^l/>-2-X;U^-JU^7DU K (4.0 g) £JP;LM 

10 #bMi^yiJ^M7A^D-7h^77^- (»M6x^;P) CT^Sl/. 
^X^^bH^^LTMfelS^^li^ti (4. 93 g) £#7c 0 
III 3 1 

4- (6-7 □ 7 ^ 1/ >-2-X jUfrXJU) -1 - [4- (1H--T $ y ~i )V) spi? 

15 l-[4-(lH-<5^y-;P-l-<;i/)^>v;H-2-h°^^->V>— (200 mg) 
©MxtMP (10 ml) , S#7K (10 ml) mfflz 6-7n : Ei-7?U>-2-7,)V-fc 
-MnUH (186 mg) SrinAS^-e lmmmftLtc MeiLIll^ 

^^7jc«^ l , ftmrnrnm L-cn b n/cM£ ~> u # ^ a ^ o -7 h y^ 
7^- (^x^;u) izTmmLTM&i£&(D%tmit'&y>) (104 mg) 

20 'H-NMR (CDC1 3 )<5: 3.37 (4H, s), 3.87 (2H, s), 4.58 (2H, s), 7.21 (1H, s), 

7.24 (1H. t, J=l. 2Hz), 7.29 (4H, s), 7.73 (1H, dd, J=l. 8, 8. 8Hz). 7.78-7.95 
(4H, m). 8. II (1H, s), 8. 34 (1H, s). 
IR (KBr): 1653. 1524, 1346, 1 165 cm" 1 . 

mmm 3 2 

25 4- (6-7 fr* □ j- 7 £ V >-2-7x ;i/^x;|/) - 1 - [4- (1 H~f $ # 1 -f )V) O 

nmmz 1 «hiwi^itc i- C4- cih — r ^v-jhi-<;w^>yjw-2-tf^7y; > 

(200 mg) <h 6-7^*0:7-7* U->-2-;^*x;U?DU K (150 mg) 

&n$k&&&<Dmmit%m m mg) 
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'H-NMR (CDCI,)fi: 3.38 (4H, s). 3.86 (2H, s), 4.59 (2H, s), 7.21 (1H, I, 

J=0. 8Hz). 7.24 (1H. t, J=l. 2Hz). 7.30 (4H, s), 7.45 (1H, dt, J =2. 6, 8. 8Hz), 
7.55 (1H. dd. J=2. 2, 8.6Hz). 7.74-7.84 (2H. m), 7.96 (1H, d. J =8. 6Hz), 8.01 
(1H, dd, J=5.4. 8. 8Hz), 8.38 (1H. s). 
IR (KBr): 1653, 1524, 1348. 1163 cm" 1 . 

mmm s 3 

4- (6-* 7 ? V >-2-7Jl/fr ~ )V) -1 - [4- (1H — T ^ 1 --T )V) 1 > v 

;i/]-z-e^7yy> 

(200 mg) t l-*?-)V1-7 9V>-l-7s)},-fc-)Vt7UV K (147 mg) «fc 
D«tfi*Sli0Mffc£*5 (59 mg) 

'H-NMR (CDCl 3 )(5: 2.57 (3H. s). 3.36 (4H, s), 3.87 (2H, s), 4.57 (2H, s), 
7.20 (Hi s), 7.23 (lH, s), 7.26 (4H, s). 7.48 (IH, dd, J=l. 8. 8.8Hz). 
7. 68-7. 75 (2H. m), 7. 80 (IH. s), 7. 88 (IH, d. J=8. 8Hz). 7. 90 (IH, d, J=8. 8Hz), 
8.32 (IH. s). 

IR (KBr) : 1651, 1524. I346, 1 1 63 cm"'. 

mmm 3 4 

4- (6-^7 uu±y$\s >-2-x Ji/fr - ;i/) -l- [4- {i-^)v-m-^ $ ?y-)u-\->j 

)V) 1 > -2- fcf ^ 7 vV > 

N-(tert-7*h^v^;U^-)l')X^I/>^7a> (431 mg) £ 4-(2-^^;U-lH- 
-i ^^V-)V-l-^)V)^>X7)V^\i H (500 mg) 0y^DD^^> (10 ml) 

(323 mg) £in*£fiTll$R3ffi#Lfc. •O^Tft.ftT h U 7ir h 
*->#£3Hfc?-HJ?A (855 mg) £toA£ffiTl 5BfP3JI#L£. 

fi»C«tOfti»«!l*»4Lfc«ttt, HJX5P)P75> (543 mg) £in;L. OtJH 
TCC^Tififb^OPT-fe^ (455 mg) £iD*MT3 0$H8#Lfc. £CT 
SrSW7jc, *Jfi*Tifei*U tt«^»ttl/Tft&nfc»at£ DMF(l5ml) 
£i±, «K4zK*fltf-MJ*A (129 mg) £i)P;lT&ffiT3l$l«H*#Ufc. 



WO 99/40075 PCT/JP99/00470 

94 

lU*7A^P?h^77^- (gt^X^Jl/) KTtt«LT4-(terl-7*h*<> 

# - ;u) - 1 - [4- (2- * 3-)V-\\\-i a ?V-)V- i ~r J w ^ > -2- t? ^ 7 v y 
t#e>n^4-(tert-^h^->^ji/^-;u)-i-[4-(2-^^;u-iH-r 
5 -;u-i-^;w^>^;w-2-tr^7> J y>nhU7;u^n»K (8 mi) £jp*.&ifi 

tlHrWLIffil/ 1 :. f#SnfcSai£$^on**> (20 ml) 
hUX7 c ;P7^> (1.58g) ^'•C5'^T6-^DP^-7^U->-2-X;i/^-Jl/^oU 
H (700 mg) &JP*£fiTll$MJi#bfc. L#M£&&7jarft 

10 Kx^;i/) fcT*»«LTfcfe*gft©$]gfc£i|fe (70 mg) *%tz, 

'H-NMR (CDCI3) <5 : 2.34 (3H, s), 3.40 (4ft s), 3.87 (2H, s). 4.60 (2H, s). 
6.95 (1ft d. J=1.4Hz), 7.02 (1H. d, J=1.4Hz). 7.20 (2H, d, J=8. 8Hz), 7.29 
(2H, d. J=8. 8Hz). 7.60 (1H, dd, J=l. 8. 8.8Hz). 7.79 (lft dd, J=l. 8, 8. 8Hz), 
7.90-7.98 (3ft a). 8.35 (1H. s). 

15 3 5 

1-0-7-feMS H-f;U-4-^ h^'>^;^XJl/bf^Uv>-4-f;i/^^)-4-(6- 
£ □ □ jr 7 9 V y-2-7, -2- fcf ^ y i> J >ttBfett 
4- (6-^7 □ □ ^- 7 ^ 1/ >-2-7n;1/*x;1/) -1 - (4- * h * ft fcf^ U >-4- 
4 frtJ-M-Z-VUi?/ >ffl&& (lOOmg), h«JX^;U75> (294 mg) 0* 
20 (15ml) J$ttCX^;i/7-feh-T5^-h (240 mg) £JP;L£iBT 1 5P$ 

(129 mg) £*#fco 

25 'H-NMR (DMS0-d { ) (5: 1. 51 (2H. m). 1.91 (2ft m). 2.20 (311, s). 3.00 (2H, m), 
3.20-3.40 (4H, m), 3.44 (2ft s), 3.60 (3H. s). 3.69 (2H, s), 3.79 (211, m), 
7.75 (1H, dd, J=l. 8, 8.8Hz), 7.88 (1H. dd, J=l. 8. 8. 8Hz). 8.20 (1H, d, 
J=8. 8Hz). 8.25-8.33 (2H. m), 8.58 (1H. s), 9.04 (2ft brs). 

nrnmz 6 
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4-(6-?pa:f7?u>-2-7jUAlx-jio-i-[4-^ h^£;P#x;M-(4-tf U v 
)V) bT^'J y>-4-<;M^;i/]-2-hf^7yy >jfigjfe 

4-(6-^OD^7^1/>-2-7,;i/^-JU)-l-(4-/ h + x*;i/sJ5~;Hf^U v>-4- 
^;M^»-2-£^7vV>JfiHfc!iL (237 mg), £ n □ t? >i&®?i£ (89 mg), 
hUx^Jl/75> (200 mg) (DX^y-JU (20ml) Jgf«£fre+ 1 50ttl 5 

WSJ* $ Rjifi* t t# b nfcsit * v * □ □ * 37 > c mm £ -a- , 

W^Ai'DTh^y^- (> ? ^7PD^^>: 1 0 %7> : Ex77jc-^W^^ 
y-Jl/=2 0:1) tCTiSHifegft© 4- (6-* D D±7^ U>-Z-Z)\,ts- 

jw-i-[4-* h+^*;i/3j?-;i/-i-(4-tr u v;u) twj ->*>-4--f jM^;n-2-t? 

^7yy> (180 mg) fcfcfc . 

'H-NMR (CDClj) <5: 1.51 (2H, m), 2.10 (2H, m), 2.84 (2H, m), 3.37 (4H. s). 
3. 52 (2H, s). 3. 67 (2H. m), 3. 71 (3H, s). 3. 79 (2H, s), 6. 58 (2H, d, J=6. 6Hz), 
7.61 (1H, dd, J =2. 0, 8.8Hz). 7.79 (1H, dd, J=l. 8, 8.0Hz), 7.90-8.00 (3H, m), 
8.23 (2H, d, J=6. 6Hz). 8.35 (1H, s). 
IR (KBr): 1728, 1661, 1595, 1348. 1165 cm-'. 

4-(6-^ n nt7^ l/>-2-^;i/*-;w-i-[4-> h*->#;u#:i;M- 
(4-tf'J yJW tf^U y>-H)Mf;W-2-e^7^; > (180 mg) &%KSH& 

^)vmmzTm$i&tLTmmL&<Di&mi\:t>® (150 mg) 

'H-NMR (DMS0-d 6 ) <5 : 1. 45 (2H, m), 1. 93 (2H, m), 3. 06 (2a m). 3. 20-3. 50 (6a ). 
3.61 (3E s), 3.70 (2H. s). 3.98 (2H, m). 7.12 (2H, d, J=7.4Hz), 7.75 (1H, 
dd, J=2.0. 8.8Hz). 7.88 (1H. dd. J=l. 8. 8. 8Hz). 8.16-8.34 (5H, n), 8.59 (1H, 
s). 

MMm 3 7 

4-(7-^DD-2H-^>'/b°7>-3-y;;^x;i/)-l-[4-^ h^->^;l/^XJP-l-(4- 
\L U i?)V) ¥^ U ? >-4--f ;M V J > 

i-[l-(terl-7*h^i/^;U7^x;i/)-4-^ h^v^JUfcyHf^U >?>-4~f JM^ 
;U-4-(7-^DD-2H-^>^fcf7>-3-7;;U*x;U)-2-t°^^^y > (260 mg), 4 
mfeffl/imW&rmft. (10ml) fcitf**,'-^ (4 ml) £j&D;i£r£T3 0# 
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R8St#Lfc. EJ£i££»ttUTfcfiH#04- (7-* o P-2H-^>7 tf 7 >-3-7Jl> 

*-;u)-i-(4-^ h+*>*;u^n;utf^u v>-4--f ji/^5"-;w-2-kf^^vV >^ 

®& (228 mg) 

4- (7- £ P □ -2H-^ > V M 7 >-3-7, )Vft ~ M -1 - (4-* h * ~ ;|/ tT^ ' J 

V>-\-4)V*?)V)-l-\Z*7 : j;>ffl&m. (228 mg), ^nnlf Uy>lSll 
(80 mg) , NUX^;U7^> (225 mg) 0)3-9 ;-)\, (14 ml) ig»E£!M§r* 1 5 

*^^y-^=2 0 : 1) tT«flS!LT^fe@flc©^S^^ (126 mg) * 

'H-NMR (CDCI3) 5: 1.60 (2H, m), 2.20 (2H, m), 2.91 (2H, m), 3.37-3.56 (4H, 
1). 3.60 (2H, s), 3.64-3.80 (4H. m). 3.75 (3H, s), 3.90 (2H, s). 4.89 (2H, 
s). 6.62 (2H, d, J =6. 6Hz), 6.93 (1H, d, J=l. 8Hz), 7.00 (IH. dd, J=l. 8. 8.0Hz), 
7.14 (IH, d, J=8.0Hz), 7.27 (1H, s), 8.25 (2H, d, J=6. 6Hz). 
IR (KBr): 1728, 1661, 1597. 1348, 1159 cm"'. 

%mm 3 8 

4- (6- g □ □ i~ y ^ V >-2-X )\,t£ ~ )V) - 1 - [4- h K P * > * 1 - (4- bf 'J 
bf^U ^>-4->f;^^]-2-^7->7 > 

4-(6-^PD^-7^k>-2-X;i/7^-jU)-l-[4-^ hJrzsfi U V 

;W tr^Uv>-4-r;p^^;n-2-bf^^v/> (95 mg) ©f h7tHD77> 

(20 ml) ig^CTKIffc^ilUT^A (89 mg) SMtlTl 5B#IH!aB*Lfc. 
KfomziMfetMm. (0.1 ml) fcJnAfc&ftftUTft&ttfcMfci^DD** 

fcSa*^'J*y;i/*7A^O"7 h^77^f- (v^PP^^>: 10%7> ; t 
-7#£W;**y'-;P=2 0 : 1) CTtt«UT^6H#©^Bi<k^«j (32 mg) 

'H-NMR (CDC I,) 6 : 1.47-1.75 (4H, m), 2.60-3.00 (4H. n). 3.20-3.60 (6H, m), 
3.65 (2H, s), 3.84 (2H. t, J=4. 8Hz). 6.59 (2H, d. J=6. 6Hz), 7.58 (IH, dd, 
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J=1.8. 8.8IIz). 7.80 (1H. dd. J = l. 8, 8. 8Hz), 7.86-7.96 (3H, m), 8.04 (2H, d. 

J=6. 6Hz). 8.35 (IH. s). 

IR (KBr): 1634. 1534, 1333. 1 157, 1 105 cm' 1 . 

WzMM 3 9 

5 4-{[4-(6-^OD-2-^7^1x>7 > ;i/^^)-2-^^V-l-bf^^yri^3^^;W- 

4-(6-£DD7-7^1/>-2-x;i/*-;i/)-i-[4-/ h^^fc^-i-U-ti'J V 
;P)£^U^>-4-<jM5^]-2-fcWi>V> (200 mg) <Dm& (4 ml) Jgftfc 
GMfemt (2 ml) »^8TOjl^-&fco MMLM^ CHP 

10 ^D7h^77^- (2 h'J;P/7jc) (3TMmbT4|Efe^©^ 

^b-g-^ (163 mg) £#£o 

'H-NMR (DMSO-dg) 5: 1.52 (2H, m), 2.02 (2H, m), 2.95-3. 15 (4H. m), 3.41 (2H, 
m), 3. 50-3.77 (6a m), 7.04 (2ft d. J=7. 2Hz). 7.63 (1H, dd, J=2. 2, 8. 8Hz), 
7.82 OH. dd. J=1.8. 8. 8Hz), 7.96-8.18 (5H. m). 8.44 (1H. s). 
15 IR (KBr): 1647, 1593, 1541, 1387, 1337, 1 155 cm' 1 . 

mmm4 o 

N. N-y * 4- { [4- (6-£ □ □ -2-j- >7>)lfcZi)V) V-l-tf^^^ 
~)V] * -1- (4- M U : J)V) -i V^Jj'S K 

4- { [4-(6-# n 0-2-^- 737 1/ >x;u^-;w -2-^-+ v-i- tr^^ * 

20 l-(4-hrUv;W<y-^n^>@g (100mghv.?l3\fc75>£BaS (23mg) JIOBt 
(42 mg), v-rV7°ntf^X^;i/T= > (48 mg) <D DMF (10 ml) WSC (71 

25 ^^^y-;u=2o : i) \zTffimvTm&m&(Dmm<k&®) (45 mg) 

'H-NMR (CDCI3) <5: 1.80-2.20 (4H. m). 2.80 (3H. s), 3.04 (3H. s). 3.20-3.45 
(6H, m), 3.60-3.80 (4H, m). 4.32 (2ft s), 6.67 (2H, d. J=6. 6Hz), 7. 54 (1H. 
dd, J=2. 0, 8. 8Hz). 7.80-7.98 (4H, m), 8.26 (2H, d, J=6. 6Hz), 8.38 (1H. s). 
IR (KBr): 1736, 1663, 1597. 1510, 1337, 1155 cm" 1 . 
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mmm4 1 

N-^JU 4-{ [4-(6-^7 □ u-l-fy^yy7s)^-)V)-l-^^J-\-\L^ i?~ 
fr) * J-M - 1 - (4- M 'J *Jfr) y - ^ 3 ^ $ K 

0 £ INSULT, 4-{[4-(6-^aP-2-^-7^I/>7>;^-;i/)-2-^V 
-l-k!^7v-JU]/5 1 M-l-(4-t°U> ? ;i/)'f V-^3^>K (125 mg), *3MP7 

(31 ig) cfc9&fi@#:<D»tt:£^ (48 mg) 
'H-NMR (CDC1,) <5: 1.90-2.25 (4H. m), 2.88 (3H, d, J=4. 2Hz). 3.35-3.50 (8H, 
m), 3.74 (2H. s). 3.76 (2H, m), 6.70 (2H, d, J=6. 6Hz). 7.55 (1H, or), 7.60 
(1H. dd, J=2. 0, 8. 8Hz). 7.79 (1H, dd, J=l. 8, 8. 8Hz). 7.90-7.98 (3H, m), 8.27 
(2H, d, J=6. 6Hz), 8.39 (1H. s). 
IR (KBr) : 1732, 1651, 1597, 1543. 1337, 1 159 cnf 1 . 
H»J4 2 

4-{tt-(s-?nu-2-j-7?u>xfr*-fr)-2-ttv-i-¥^7i?-fr]^fr}- 

$mm4 o tmmzLT. 4-{[4-(6-^nn-2-^-7^1/>X;i/*-;W-2-^-=| :: y 
-l-V*7i?-M*7M-l-(4-\ZVVM4V-*n?>Wi (125 mg), mt7> 

(37 mg) «fcDfcfiB#03aB<fc£4fc (45 mg) 
'H-NMR (CDC1 3 ) 6: 1. 90-2.20 (4H, a). 3.20-3.80 (10H, m), 3.79 (2H, s), 5.67 
(1H, brs), 6.57 (2a d, J=6. 6Hz), 7.57 (1H, brs). 7.59 (1H, dd. 1=1.8, 8.8Hz), 
7.80 (1H, dd, J=l. 8, 8.8Hz). 7.88-7.98 (3H, m), 8.25 (2H, d. J=6. 6Hz), 8.40 
(1H. s). 

IR (KBr): 3364. 3185, 1730, 1690, 1597, 1514. 1348, 1248, 1161 cnf'. 

mmm4 3 

4-{4-[4-(6-g auj-y ^ U>-2-7,)lt^)l)-2~-t^J-l-}^^y 

fr]-i- bKD^y-l-^ 'J y ~ fr} -1 - tf 'J Q A Or V- Y 

4- (6-7 P □ j- 7 ? V y-l-7. )VitsZL)\,) - 1 - [4- b H □ * >- 1 - (4- k° U ztfr) tf 1 U 

if>-4-<ffr*3 L fr]-2-\£1 ; 7z?y> (100 mg) <D*J9uu**> (15 ml) 

K (48 mg) 5BHHJft#Lfc. 7 

□ □ * * >T?^IRL, 1 «^*«<t:^ K 'J -7 A7jcm^T» U&»&»ffi Lfc. 
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mg) . 

'H-NMR (CDCIj) <5: 1.40-1.70 (4H, m), 3.18-3.65 (10H, m), 3.84 (2H, s), 6.62 

(2H, d, J=7. 6Hz), 7.62 (1H. dd. J=l. 8. 8. 8Hz). 7.80 (1H, dd, 1=1.8, 8.8Hz). 

7.86-8.00 (5H. m). 8.37 (1H, s). 

IR (KBr): 1651, 1505, 1346, 1 165 cm" 1 . 

Mti&W 4 4 

4- {4- [4- (6-£ P □ j- 7 ? V y-l-7,)^ZL)V) -I-** y -1 - \j ^ 7 1?—)]? * 7" 
;i/]-4-p< h^^^J^^^lz-l-hi^U^-JH-l-eU^-^A^-U-h 
4- (6-£ □ D ^- 7 ^ 1/ >-2-X ;U3Jn— ;W -1 - [4-* N )l,#-)V-l - (4- k°'Jy 
JW e^Uv>-4-^;M5PJl/]-2-t:^v/> (100 mg) ©y^DD^/ (15 
ml) ®mz ti-^DDl^lfi (62 mg) £SP;L^T1 5I^M8li*Ufc. TO 
o o ;* * >T*MRU 1 Mfefrmiti- h U £ l^^it 

1 o%7> ; e-77K^w^^y-;u=2 0 : 1) izTffiMLTte&mtenmmit 

(26 mg) o 

'H-NMR (CDCIj) <5: 1.55 (2H, m), 2.11 (2H, m), 2.89 (2H, m). 3.74 (4H, s), 
3. 55 (2H. s), 3. 57 (2H, m). 3. 73 (3H s), 3. 79 (2H, s), 6. 59 (2R d. J=7. 8Hz), 
7.61 (1H, dd, J=l. 8, 8. 8Hz), 7.79 (1H, dd, J=l. 8, 8.8Hz), 7.90-8.00 (5H, m), 
8.35 (1H, s). 

IR (KBr): 1728. 1661, 1495. 1346. 1165 cm" 1 . 

mmm 4 5 

4- (6- 7 □ □ j- 7 5> V y-2-7, -1 - { [1 - (4- bf 'J j?M -4- e ^ U )V\ -> 

N-(tert-y Y^ytl)Vifs~)V)^ 7 -^3^>7JUxt: H (1. 59 g), N-(6-^oo 
1 7 ^ 1/ >-2-7 W 1/ >y 7 5 >M (2.0g) , h U 

(1.94 g) ©x^/-)i/ (15 mi) mnmz, yjyitjivok (609 mg) 

©7j< (6 mi) mm^xxs 0t:T2 0 (H^M^Lfc. Sf5t^ililTl#e>n 
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(^1f> : »»X^;U= 1 : 1) CT»SLT^fe->Dy , /«CD N-{[l-(tert- 
^h^>* ;u#x;u) -4- tf^U v - M -> 7 y ^ -N' - (6-7 □ n ^- 7 7 V >- 
5 2-XJ^-;U)x^l/>v7= > (710 mg) £#7c. 

'H-NMR (CDC 1 3 ) 6: 1.20-1.40 (2H. m), 1.47 (9H, s), 1.60-1.85 (3H, m), 
2.53-2.80 (3R m), 2.90-3.20 (3H. m), 3.24 (1H, d, 1=6. 2Hz). 4.18 (2H, m), 
4.94 (1H. m), 7.58 (1H. dd. J=l. 8. 8. 8Hz). 7.80-7.95 (4H. m). 8.43 (1H, s). 
N- { [1 - (t er 1-7* h + X )V> -4- U v? - J U] v 7 7 * ^JW -N' - (6-7 □ 

10 nt7^U>-2-7;i/*z;WlfU>$;75> (652 mg) HJx^JU7^ 
> (260 mg) CD^7nn^^> (20 ml) ffitL\zfflfc!7 u U7^)V (175 mg) 
£tinA^i&T3 0#|lBJI#Lfc. ^"^UT^iftt DBU (400 mg) SJdATM 
TlP#M#LfCo S^?rv7D0^7>T«L, 1 0 % 7 X >®?7jc?»r 

8fcr$i/ £ jK&sffi b & o n b nfc saE * v u * y ji/ # 5 a 7 o h 7* 7 7 ^ - k 

15 : »KX^;P= 1 : 1) CTiiLTi^iO l-{[l-(tert-7* h*-># 

)U) -4- hf^U s?x;u] ->7 y y J-M -4- (6-7 nnj-y?u >-2-;uutf x 
;W-2-tr^^> ? /> (512 mg) £f#/t 0 

'H-NMR (CDClj) 6: 1.05-1. 40 (2H. m), 1.44 (9H, s), 1.91 (2H. a). 2.64 (2H. 
m), 3. 28 (1H, m), 3. 40-3. 80 (5H, m). 4. 00-4. 30 (3H. m), 5. 33 (1H. d, J=10. 2Hz), 
20 7.62 (1H, dd, J=l. 8, 8.8Hz), 7.79 (1H. dd. J=l. 8, 8. 8Hz), 7.90-8.00 (3H. m), 
8.36 (ia s). 

IR (KBr): 2251, 1682. 1427, 1348. 1167 cm-'. 

l-{[l-(tert-7' h + ^*;U3j?XJW-4-t?^ U y~JW v77 ;>WU}-4-(6-7 P □ 
^-77l/>-2-y;;U^x;U)-2-f^^vy> (512 mg) C4«3tlfiKWKx5 1 ;W 
25 (10 ml) 43cfc»7y-^ (10 ml) £iD*.gfflT3 0«j$U/:. 

Ltife^g© 4-(6-7 uu-fy^v >-2-XM~)l) -1- [ (4- kf ^ >J 
vx;Wv7y^7°;i-]-2-tf^7vy (430 mg) £f#fc 0 

4- (6-7 >-2-7JM^ X )V) -I - [ (4- 1!^ 'J ylJW ~> 7 y y -2- 

t!^7vy>igB6ifi (430 mg), 7 tf U v>J&^& (I69mg) . HJX3MU7 
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^> (452 mg) <D2L9;-)\, (26ml) 1 5 0 VX' 1 5 P#EIK|£31* 

i-bvo atk^t-» L&m&mm Ltz B nzntztrnz >> u ts ^ a 7 

D7^77^-(y^7DD^^>: 1 0 % 7 >t - 7tK£W* * / -;p= 2 0 : 
5 1) l:T^SLTlfi@«:(D«l (37 mg) 

'H-NMR (CDC1,) (5: 1.27 (2H. m), 1.50 (2H, m), 2.03 (1H, m), 2.73 (1H, m), 
2.87 (1H, m), 3.26 (1H, m), 3.26 (1H, i), 3.40-4.00 (6H, m), 4.11 (1H, d. 
J=16. 8Hz), 5. 35 OH. d. J=10. 2Hz). 6. 63 (2H, d, J=6. 6Hz), 7. 63 (IH, dd, J=2. 2, 
8. 8Hz), 7. 80 (1H, dd, J=2. 0, 8. 8Hz), 7. 90-8. 00 (3H, m), 8. 27 (2H, d. J=6. 6Hz), 
10 8. 37 (1H, s). 

IR (KBr): 1667. 1595, 1346, 1165 cm" 1 . 

4- (6-7 D □ jr 7 7 V >-2-X)l-fc~)\,) -1- [1- [4- (lH-f a 9 --f )V) 7 x 
ZZM Jlf-M -2- ¥1 7 y / > 

is i-[4-(ih — r^^/— ;u-i-<;W7x— ;Wx^y— (280 mg) ©v^ony^ 

> (6 ml) it^t^t^^ (1 ml) £to*T£iaT3 0 2fi3ffi#U KJfctt 
£3I^LT l-(l-^pnx^;i/)-4-(lH-<^^y-;u-i-<;i.)^>-fc:>^#7i 0 
4-(tert-7>*5>#;i/fc;U)-2~lf^7>V> (300 mg) ©DMF (20ml) 

HJ •? A, tt& (57 mg) 3 0 #IHHt#U £V>T±-e 

20 #?>nfc i-(i-^dox^;u)-4-(ih-< 5^»/-;i/-i-'f;w^>if>&i)niLT^ 
#ffi$it\ &&7Kt&#u t&ftftmLfc. »snfc»aE*'>u 

ft© 4-(tert- , /h + ->^;i/#XJW-l-[l-[4-(lH-1'$^ x /-;i/-l— TJW7xX 
25 iWl^W-2-^7^y>&^. 

4-(tert-yh+->^;i.fc;i/)-i-[i-[4-(iH-<$yy-;u-i->r;i/)7xx;i/]x 
^;W-z-tf^7yy>th'j7;u^-D»K (10 mi) £in;^&T 3 o #p B iJt # 

U ElfcifcfciSIBLfc. ?#bn£gl&£v7PD*7> (15ml) t^&^tL h 
UlW5> (700 mg) £«fctf 6-7 00^7 7 l/>-2-;UU*x;U7 □ »J H 
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(400mg) MAMTll$Ea8£#Lfc. S^^^LT, SilCttlf;^ 
cfctf7jc£lffl*T#iBS-ti\ W$/l£7j<, fiW7k, ^MSSL 

S!LT*!tfi@#©£Bfl:£feJ (99 mg) 
5 'H-NMR (CDC 1 3 ) 5: 1.49 (3H. d. J=7. 4Hz), 2.90-3.15 (2H, m), 3.25-3.55 (2H, 
m), 3.76 OH, d. J=16. 8Hz), 3.99 (1H, d, J=16. 8Hz), 6.02 (1H, q. J =7. 4Hz), 
7.21 Oft s). 7.24 (1H, s), 7.30 (4H. s), 7.60 (1H, dd. J=l. 8. 8.8Hz). 7.78 
(1H, dd, 1=1.8. 8.8Hz). 7.82 (1H. s). 7.88-7.98 (3H. m), 8.33 Oft s). 
I»J4 7 

10 4-(6-^7P 1^>-2-X;Mw;1Q-1-[4-(1H-1. 2, 4- h U 7V-)V-l--f )V) 

©*t>oi: 4-(iH-i.2.4-hU7i/-;w-i-'f;i/)^>5;;i/7;m-;p*fflifiTfti 

15 'H-NMR (CDC1 3 ) 6 : 3.37 (4ft s). 3.87 (2H. s), 4.59 (2H. s), 7.31 (2H, d, 
J=8. 6Hz), 7.53-7.64 (3H, m). 7.78 Oft dd. J=l. 8, 8.6Hz), 7.88-7.97 (3H. a), 
8. 10 (1H. s), 8. 34 (1H, s), 8. 52 Oft s). 
IR (KBr): 1651, 1522, 1493, 1346, 1279. 1165 cm 1 . 
H«J4 8 

20 4-(6-g nnj-y? U>-2-*Jl/fr-;i/)-l-[traiis-4-(4H-l, 2, 4- h U 7\/-;U-4- 
>f )V) jy 9 □ 5>;p ;* Jk) -2- hf ^ 7 v J > 

h^+IJ-AlljWM&KJfi (2. 07 g), N-(2 1 2-ylb+yifJl')-Z-^'Jy> 
(3. 13 g) *5«fctf HOBt 0. 53 g) ©7-feh-h'j;U (40 ml) )§Il:ffSC (2. 29 g) 

ife&U ffc&&iftRLfc. #bn£M£Hkn> (30ml) p-hfr 
X>^;P«h>B6*lP'» (190 mg) £JD;LT1 0 0"C-r2 0#Jt#L7c„ 

Ay-DVh^?^- (^>:»^Jl/=2 : 1) CT*S!HLT*Sfeitll# 
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%<D l-(trans-4-* V*i/ft u^*is)\, *^)\,)-A-^y~J)V-*iris 
#;M*x;|/-2-#*7-l. 2. 3. KDtf^v> (2. 0 g) 

^;i/-2-^y-1.2 1 3.4-xh7kHPfcr7^> (2.0 g) fc«fctfl OKAYS' 
5 (400mg) (D*9S-)l (80ml) JgJftfcgiaT 1 5 &|8]#*»H&TJft 

»«&54ftfi*f«**ttUT*iefft«i»a) l-(trans-4-*h*~># 
;i/fc^v^P^v;i/^5 i ;U)-2-tf^7> J />^f#fe. l-(trans-4- 

^ h+^*;u^=;i/5/^n^*^;^^;w-2-t!^7^y >c»B6x^;i/ (20 

ml) £J;tffiW7K (20ml) SrJDA, y A^~C 6-£ □ P-2-7^7^ l/>7JU*x;P:y- 
10 OU H (1. 5g) &jtoAfc£M-e5l5MIK#Lfc. U 7jc, 

4-(6-7PP-2-^7^l/>7s;i^x;i/)-l-(trans-4-* h^~>#Jl/#x;i/v 

^□A+5/;Mf-;w-2-tr^5^y> (i.4g) 

'H-NMR (CDCI3) (5: 0.97 (2H, m). 1.30 (2H, m), 1.35-1.70 (3H, n). 1.J2 (2H. 
15 m), 2. 19 (IE m), 3.19 (2H, d, J=7. 0Hz), 3.39 (4H. s). 3.65 (3H, s), 3.78 
(2H, s), 7.60 (1H dd. J=2. 2, 8.8Hz). 7.79 (1H, dd, J=l. 8, 8.8Hz), 7.90- 
7.97 (3H, m), 8.35 (1H, s). 

4-(6-7 □ P-2-^7* l/>x;i/*x;W-l-(trans-4-.* h*^#;i/#x;i,i/£ n 
A^yJW^)-2-t:^7y;> (1.33g) (10ml) ^cktfTHF 

20 (30 ml) &m:i«£7KKfc^hU£A*ig« (10 ml) £JdAMT2B$M»# 
Lfc. K««&»ttLT»at&*t«»S^ (10ml) £Jn;l£i;fc 

itJKtt&SBlU *T«fe»^te*l, iti&LT 4-(6-7DD-2-7-7^1x>x;Ut}n- 
;W-l-(trans-4-^;U^>vv^DA v ^->;t,/^;u)-2-tf^7> ? /> (1.22 g) 
£f#fc 0 4-(6-^DD-2-7-7^U>^^-;W-l-(trans-4-*;PsP+ 

25 vi^PM^M^M-tf^v/" > (1. 0 g) £DMF (25 ml) Icffias 
it, 7v 5 ^v J 7xx;U^7»7jsij;P (651 mg) fc«fctfl* U X^7S > (326 ng) 

ifeiWfcttJ*, »8Lfc. »Sttfc»fcK:h;i/i> (25ml) 3#rafi«te1* 

fc. 00*wrt?ij>>> (I ml) fc«ktf t-7**y-;i/ (10 ml) *3ta7L$e,lc3«f 
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JL^JU: ^dd^>= 2:1:1) CTtt«UTfcS*Sii<D l-[trans-4- 
(tert-7* )[>#=. )V7 5. /) v7 nM 1 ->;M^Jl/|-4-(6-7 pp^7? 1/ 

5 >-2-X)l-fc=.M-2-\dl7i?;> (265 mg) 

'H-NMR (CDC1,) <5: 0.90-1.10 (4H, m). 1.43 (9H, s). 1.50-1.70 (3H, m). 1.97 
(2H, b), 3.16 (2H, d. J=7. 0Hz), 3.37 (1H, m), 3.39 (4H. s). 3.77 (2H, s), 
4.86 (1H, d. J=6. 4Hz), 7.60 (1H. dd. J=2. 2, 8. 8Hz). 7.79 (1H. dd, J=l. 8, 
8.8Hz). 7.90-7.98 (3H, m), 8.35 (1H, s). 
10 l-[trans-4-(tert-y h + >^;U/^-;i/7$y) v^P^\^->;i/^^]-4-(6-^ 
unj-yfWs-Z-XJl-fc-M-l-VUVS > (265 mg) £4£j£Jflflfe#B&X 
^)Vmm (10 ml) (10 ml) 4Jn*MT3 0#raSfc#U&. 

EffittSSWILTaHSil© l-[trans-4-7S/ v^P^^->;U^^JW-4-(6-^ 

15 [t rans-4-7 $/y^D^ v;M -4-(6-^QDt7^l^ >-2-7Jl/*~ 
;i/)-2-tr^^v/ >ifiBft4ft.N,N-^^5 1 ;U*;l'A7$ K 7 v> (106 mg) 

i5«fctffc!'J5?> (10ml) 1 5 < CT4BMtt^Ufc.SJi6»*««U 

20 0%7> ; E-77jc^W/^y-;i/= 1 0 : 1) l:tifiltlfiffl«:©gl^ 
#1 (101 mg) Sftfc. 

•H-NMR (CDC 1 3 ) <5: 1.22 (2H, m), 1.50-1.90 (5H, m), 2.17 (2H. m), 3.27 (2H, 
d, J=6. 8Hz), 3.42 (4H, s). 3.72 (2H, s). 3.98 (1H, m), 7.61 (1H, dd, J=l. 8, 
8.8Hz). 7.80 (IH. dd, 1=1.8. 8. 8Hz). 7.90-8.00 (3H, m), 8.17 (2H. s). 8.35 
25 (IE s). 

IR (KBr): 1651. 1495. 1456, 1346, 1 184, 1165 cm" 1 . 
nffiM4 9 

4-(6-?P D-2-f7?U >Z)Vft=.)V)-l-U-ttVl"( K^>y;U)-2-e^7 
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4-(tert-> r h^->^;^-;i/)-2-fcf^7->V> (600 mg) CDDMF (9 ml) m& 

\z, ytrntj-hvoA, (120 mg) zm?Lm&T- immmwLtzo k^t 4- 

-hoWJ^DSH (648 mg) OTHF (5 ml) iSifcfcO'C'riRTU -t© 

I3o»il sm^tkt«l, mmx^-vmmLx. 
5 T&ftu ^etifcaiS&y-f y^ptr;ux— r;u*^ea{fc 

$-&T*SfilfeS©4-(tert-^h^'>*;U#-;W-l-(4-r: h □^>->*;W-2-tf^ 
7y7> (755 mg) £f§fc. 

'H-NMR (CDC1 3 ) 6 : 1.47 (9ft s), 3.30 (2H, a). 3.64 (2a m). 4.19 (2H. s). 
4.71 (2H, s), 7.44 (2H, d, J=8. 6Hz), 8.21 (2ft d, J=8. 6Hz). 
10 4-(tert-7h^>#;i/fcjW-l-(4-- hUK>^Jl)-2-\d^y^ / > (335 mg) 

[:4Mliix^;^^ (10 ml) *Jn^iflT3 o#MJ*#Lfc. 
*«LTfc&ftfc»tt»::fc«ktf»&x3 L ;i/ (10 ml) Scfc^SW* (10 ml) £in 
*U1f 6-^0 o-2-^-7 ^l/> - ^;U*-;i/^n»J F (522 mg) £ft];L£&£ 

O-2-t 7 ^ 1/ >7 J^^iW -1- (4-- h >yJl/) -2- e<7 y 7 y (870 mg) 

4- (6-^ D ^ 1/ >^;u* - ;W -1- (4-— h D ^> v;u) -2-fcf 7 v / > 

(800 mg), 1 0%A°5^7Aj^3ft (240mgK ;U (4 ml) &J;OTHF (16 

20 ml) ©jg^«*zK*»IBgTtMTlg»d*i8^'r5S , ra»|iLfc. 

'H-NMR (CDC1 3 ) 6: 3.29 (4ft s), 3.81 (2ft s), 4.41 (2H, s), 6.63 (2H. d. 
J=8. 4Hz), 6.95 (2H. d. J=8. 4Hz). 7.60 (1H, dd, 1=2.0. 8. 8Hz), 7.76 (1H. dd, 
25 J=l. 8, 8. 8Hz), 7.90-8.03 (3H, m). 8.34 (1ft s). 

#6>n£ l-(4-7S/^>^;W-4-(6-^nD-2-^7^U>X;U*x;0-2-t:^ 
7iS;>*7-th> (8 ml) iSi^THF (8 ml) ^>^MV 
->7*-h (300 mg) *M;lT£fflTmWJ«$Lfc. *^Tlffl«*»<k^h 
L)7A*»ifc (2 ml) *DnA$5^SiaTll^W«U*Lfc. SM^l^UI^ 
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i&&LTm&i&M><Dmmit&V!) 022 mg) *%tz. 

'H-NMR (DMS0-d 6 ) 5: 3.10-3.45 (4a m). 3.76 (2H, s). 4.42 (2H, s), 7.08 (2H, 

d, J=8. 2Hz). 7.29 (2H. d. J=8. 2Hz), 7.40 (2H, br). 8.17 (1H, d. J=8. 8Hz), 
5 8.20-8.35 (2H. m). 8.39 (1H, s), 8.66 (1H. s). 

mm 5 0 

1 - [4- (2-7 $ J < $ ?V"-)V- 1 -< )V) ^ > i?)V\ -4- (6-^7 □ □ -T 7 ? 1/ >-2-X )V 

-2- bf ^ 7 y y 

4-(6-£ □ u>x;p^x;i/)-i-(4-^^ k K^>> ? ;P)-2- 

10 ~JJ> (520 mg) ©DMF (5 ml) m®\Z, 37{bpWU (1 ml) £JJD*.T^r& 
T3BISIJ«#L&. 2, 2-v* h*->X^7^> (335 

mg) ^ckt^X^y-;!. (4 ml) %Mtt'&2 ^mWMZ^fzo Km$L*m&L 
T%t>tltz.mmzx$>y-)]s (2 ml) &&T*Mim (6 ml) SrJjD*. 5 OT;-? 1 B# 

mm#Ltz B Kfom*mWihT%zntzmmz : y>7uu*?> (2 mo 43«j;tfh 

15 'JlW$> (6 ml) ^T-j^v-tert-T*^ (335 mg) SrJlfl*. 

1 0 Xyy^- 7*^ p<^y-;i/= 5 0 : 1-2 0 : l) CTHKLTanfiB 

#0 i-{4-[i-(tert-7*h^->^;ufc;w-2--ra^y*u;i/7$y]^>>?;i/}-4- 

20 (6-^DP-2-±7^l/>7N;U^x;W-2-e^^^/ > (104 mg) 43d:«fe7 ; E 

*l/>-2-7Jl/*x;U)-2-tWv/>© (159 mg) £#7c,> 
'H-NMR (CDC1 3 ) 6: 3.41 (4H, s). 3.49 (2H, s). 3.86 (2H, s), 4.59 (2H, s), 
6.64 (1H, d, J=2. 2Hz). 6.76 (1H, d. J=2. 2Hz), 7.33 (4H. s). 7.60 (111, dd, 
25 J=l. 8, 8. 8Hz), 7.79 (1H, dd, 1=1.8, 8. 8Hz), 7.90-8.00 (3H, m), 8.36 (1H. s). 
n e> tilt 1 - [4- (2- 7 a J <i * y >/ _;|,_ j ^ ^ > -4- (6- £ O □ :f 7 ? U 
>-2-;uU*x;i,)-2-t^7vV> (159 mg) SrttKKKx^^^ttCTffiKffi 
£LT&fiH#©«IHt£to (91 mg) £f#fc 0 

'H-NMR (DMS0-d 6 ) <5 : 3.33 (4H, m), 3.81 (2H, s). 4.54 (2H, s), 6.95 (1H, d. 
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J=2. 2Hz). 7.00-7.08 (3H, m), 7.28 (2H, d, J=8.8Hz), 7.34 (2H. d, J=8. 8Hz). 
7.73 (1H, dd. J =2. 2, 8.8Hz). 7.89 (1H. dd, J = l. 8, 8. 8Hz), 8.15-8.33 (3H, m), 
8.60 (1H, s). 

IR (KBr): 3077, 1655. 1346. 1 163 cm" 1 . 

mmm 5 1 

1 - [4- (2-< $ 9 7 U )VT $ 7 ) ^ > : JM -i-(6-9nui-7 9U >-2-X jUft ~ 

$mmz OTl#6>tt£ l-{4-[l-(tert-^h^>'*;^-;i/)-2-rs^yu;U7 
5 J 3 ^ > v;H -4- -2-}- 7 ^ 1/ >7J1^ - )V) -2- 1: ^ =7 V J > 
'H-NMR (CDClj) 6 : 1.63 (9H, s). 3.28 (4H. s), 3.84 (2H. s), 4.48 (2H, s), 
6.67 UH, d, J=1.8Hz), 6.92 (1ft d, J=l. 8Hz). 7.08 (2H. d, J=8. 4Hz), 7.48-7.62 
(2H, m). 7.76 (1H. dd. J=l. 8. 8.8Hz), 7.86-7.96 (3ft m). 8.32 (1H, s). 9.01 
(IE s). 

l-{4- [1- ( t er t-7* h * ~)V) -2— f 5 9 V U )17 5 J ] ^ > VM -4-46-£ . 

□ □-2-^7^i/>7.;^^;W-2-tf^^v/> (104 g) 

(6 ml) &cfcD^/-;U (4 ml) SJp^^iBTf 3 P#|ffl«#L£. £Jfcf£ 

1 0«7>«77K^Wpi^y-;U= 2 0:1) CtSSLTt 
fi*SSO^H<fc^« (36 ng) zmco 

'H-NMR (CDCI3 + CD3OD) 6 : 3. 32 (4H. s). 3. 82 (2H. s). 4. 45 (2H, s). 6. 72 (2H. 
s). 7.06 (4ft s). 7.60 (1H. dd, J=l. 8. 8. 8Hz). 7.77 (1H. dd. J=l. 8, 8.8Hz), 
7. 88-8.00 (3H, n). 8.34 (1H. s). 
IR (KBr): 3231, 1640. 1576, 1514, 1341, 1 163 cm-'. 
2 

4-(6-?PP±7?U>-2-*;Pftn;UH-[4-(4H-l, 2. 4-h U77-;i/-4-<;i/) 

1 - (4- 7 $ J ^ > S J)V) -4- (6- ? D □ :h 7 * 1/ >-2-X frfc ~ ) V) -l-M^VJs 
i&BfiiL (150 ng), N. N-^^^;P*;PA75 K7y>-JfcB*Jfi (85 ng) 4U:tffcf 
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i^yiJ*y;W7A^07h^77^ - (MxtMI/: ^^y-;i,= i o : 1) 
KT*f§!!LTM£@ft©gIilfc£% (109 ng) £#7c. 
5 'H-NMR (CDC 1 3 ) 6: 3.39 (4H, s), 3.86 (2H. s). 4.61 (2H, s), 7.31 (2H, d, 
J=8.8Hz), 7.38 (2H. d, 1=8. 8Hz). 7.61 (1H, dd, J=l. 8, 8.8Hz), 7.79 (1H, dd, 
1=1.8, 8.8Hz). 7. 90-7.98 (3H, m). 8.36 (1H, s), 8.44 (2H, s). 
IR (KBr): 1651, 1528. 1495, 1346, 1 165 cm" 1 . 

mmm 5 3 

10 4- (7-^7 □ P-2H-^>^ If 7 >-Z-7s)Vft-)V) -1 - [1 - (4- M U tf ^ U v >-4- 

-r jm 9^3 -2- hf < 7 i> j >m.mm 

l-[l-(tert-7>*~>7j;i/#x;|/) If ^>-4-<;M^lO-2-£^:// > 
(5.0 g) h'JX3MU75> (6. 792 g) ®^dd^^> (80 ml) igf&K, 

0137: 2-i7 0DX^>x;i/7jN~Jl/^7 0U h* (4. llg) ©x*^7DD^^> (20ml) 

15 asttsjrFU mo'ct-s oftmuftLtz, Kmrn^vtuutzy-e^ 
u *x swtk, «7KT?5fe#L, »snfc 

Si^'J^WW^A^DYh^?^- (MX5M1/) ICTUS! LT*Sfe7 
^1/7 77.$© l-Cl-dert-^h + ^TJ^X^fcf^U^^-r^^^U]^- 
k*x;i/^;i/^x;u-2-tf^^vV> (3. 99 g) s&fc. 
20 'H-NMR (CDC 1 3 ) 6 : 1.20 (2H. m), 1.45 (9H, s), 1.60 (2H, m). 1.85 (IH, m), 
2.67 (2H, i), 3.30 (2H. br), 3.46 (4H, s), 3.83 (2H, s), 4.10 (2H, n). 6.15 
(2H, d, J=1.0, 8.8Hz). 6.34 (1H, dd, J=l. 0. 16.4Hz), 6.46 (1H. dd, J=8. 8, 
16. 4Hz). 

IR (KBr): 1686, 1659, 1427. 1348, 1161 cm" 1 . 

25 fcfctifc i-[i-(tert-7*h^^^;i/fc;u) e^Uv>-4--f;i//7 t ;i/]-4-t*x;i/ 

T.hK-h-l-M^V Jy (3.99 g) ^i'ODU'Uf/'l/Z^Tt F 

(1.61 g) <D (35 ml) JgttK, t -yV-^r-yfi "J >7A (446 ng) 

£Jn*.T4 HMJB«S-&fc. S«^itl^LTf#^n/!:Sa«:^X5 1 ;i//7jcT* 
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@#£> l-[l-(tert-^K^->^;U^-;i/) tf^'Jy>-H;Mf;H-4-(?-i'D 

□-ZH-^>7h:7>-3-^;ush-;w-2-^7^y> 0.856 g) £*#fco 

'H-NMR (CDC1 3 ) (5: 1.19 (211, m), 1.45 (9H. s), 1.59 (2H, m), 1.86 OH, m). 
2.66 (2R m). 3.29 (2H, br). 3.40-3.60 (4H, m), 3.89 (2H, s). 4.10 (2H, m), 
4.88 (2a d, J=1.0Hz). 6.93 (1H. d, J=l. 8Hz), 7.00 (1H, dd, J=t. 8, 8.0Hz), 
7. 14 Oa d, J=8. 0Hz). 7.28 Oa s). 
IR (KBr): 1686, 1659, 1426. 1348. 1163 cm' 1 . 

l-[l-(tert-y h*i/jj)V$—)V) fcf^ij 5?>-4->()],*7M-A-(l-9 U D-2H-^ 

>yhf^>-3-x;^-;i/)-2-e^^v/> o.856 g) \z4Mitmmm^)i 

mm (40 ml) *«k^^y-;U (25 ml) »^tST3 0#KHt#Lfc. Kfo 

&&m&LTm&ffi&(D a o-2H-^>ytf ? >-3-x;u*-;»-i-(tf^ 

U v>-4-<;M3^U)-2-tf^v/>ig®& 0. 618 g) 
'H-NMR (DMS0-d 6 ) <5 : 1.32 (2H, m), 1.70 (2H, m). 1.91 OH, m), 2.78 (2a m). 
3. 15-3. 60 (8H. m). 3. 77 (2H. s), 4. 98 (2a d, J=0. 8Hz), 7. 06 Oa d. J=l. 8Hz), 
7.11 Oa dd, J=l. 8, 8.0Hz), 7.48 Oa d, J=8.0Hz). 7.50 Oa s). 8.42 OH, 
brs), 8.69 OH, brs). 

IR (KBr) : 2944, 1649, 1601, 1348, 1165 cr 1 . 

4- -2H-^ > y t? ? >-3-x;u^n;i/) - 1 - ( tf ^ u v >-4-r ;u * -2- 
t?^vsv>TO& 0.4 gh ^nptrux^^ 0.02 g) ^aw7Mc*p^, 

O □ ;* 37 >T 2 Mai U ££*£&il$f L7c. g&SEK^ V75)1/7J^-J1/ (50 
ml) £JQ;L 1 3 013T1 5«^$-&/Co SJ&^^SgLTftbnTcM^ 

£ □ p ^ ^ >\zmm^it. i ^^TK^ik^- h u o &7mwiT'&iftL$tm'&mffi t 
p p-2H-^ > y tf 7 >-3-x;^ - ;w -l- [l- (4- M u v;u) u y >-4-< ;m 

^]-2-tf^7v/> (608 Dig) £#7c. 

'H-NMR (CDC 1 3 ) 6 : 1.31 (2a m), 1.72 (2a m). 1.98 Oa m). 2.82 (2a m). 
3.32 (2H. d, J=7. 2Hz). 3.40-3.60 (4H. m), 3.87 (2H. m). 3.91 (2H, s). 4.89 
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(2H, s), 6.63 (2H. d, J=6.4Hz), 6.93 (1H, d. J = 1.8Hz). 7.00 (1H. dd. J=l. 8. 

8.4Hz). 7.14 (1H. d, J=8.0Hz), 7.29 (1H, s), 8.24 (2H, d, J =6. 4Hz). 

% £ ftfc 4- {1-2 □ □ -2H-^ y V tf ^ >-3-yUl/# ~ )V) -l-[l-(4-tf U ! J)V) tf < 

■J v>-4--r;M^;w-2-tr^vV> (608 mg) ^lfftlif;H»:tl 

5 Rffi£UT&fi@#0£®{fr&* (480 mg) 

'H-NMR (DMS0-d 6 ) <5 : 1.18 (2H, m), 1.72 (2H. m). 2.09 (1H. m), 3.11 (2H, m), 
3.24 (2H, d. J=6. 6Hz), 3.35-3.60 (4H, m), 3.78 (2H, s), 4.19 (2H, m), 4.99 
(2H, s). 7.05-7.20 (4H, m), 7.48 (1H. d. J=8. 0Hz). 7.50 (1H, s). 8.18 (2H, 
m). 

10 IR (KBr): 3023, 1645, 1599, 1547, 1348, 1159 cr 1 . 

mmm 5 4 

l-a-y-feh-rs H-r;ue^u v>-4-f;i/^^;u)-4-(7-^PD-2H-^>\/if ^ 

lOt ®&<DjjmT\ 4- (7-# □ □ -2H-^ > V t° =7 >-3-X)l*~) V) - 1 - ( h! 

'H-NMR (DMSO-de) 6 : 1. 20 (2H, m), 1.69 (2H, m), 1.99 (IH, m), 2.25 (3H, s), 
3.06 (2H, m), 3.25 (2H. d, J=7. 4Hz), 3.42 (2H, m), 3.50 (2H. m). 3.78 (2H, 
s), 3.96 (2H, m), 4.98 (2H. s). 7.07 (ia d, J=2. 2Hz), 7.11 (1H, dd, J=2. 2, 
20 8.0Hz), 7.48 OH, d, J=8. 0Hz), 7.50 (1H, s), 8.91 (2H, brs). 
IR (KBr): 3069, 1640, 1601, 1333. 1157 cm- 1 . 
5 

4- (5-? □ □ ^ > y/7 7 >-2-7> ;UtK ~ )V) - I - [1 - (4- hf U ^ ;U) bf ^ U y >-4--f Jl/ 

25 i-[i-(tert-yh^^*;^-;i/) t°^u v>-4-<;u^?;i/]-2-if^7> ? /> 

(2. 5 g) <bh I JX^;i/7$> (1.7g) (Di?9 UU**?> (35 ml) CC 
T^DO/*>7Jl,*-;i^n ij K (l. 26 g) ®^dd^> (2 ml) 
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- (»»X^;U) lZTmWLTm&'>ny7yt<D l-[l-(tert-7* h*->ij;i/#x 
)V) fcf ^ U v >-4-< ;M 3\>U -4-{$nn*9 >x JU^n^) -2- tr^ ^ y > 
(2. 47 g) £f#/co 

'H-NMR (CDC1 3 ) <5: 1.20 (2H. m), 1.45 (9H, s). 1.60 (2H, m), 1.90 (1H, m). 
2.69 (2a m). 3.32 (2H, m), 3.46 (2H. m), 3.75 (2H, m), 4.00-4.20 (4H, m). 
4.58 (2H, s). 

IR (KBr): 1682, 1651, 1427, 1354. 1 167 cm" 1 . 

l-[l-(terl-^h^->*;P^-;i/) kf^U v>-4-^;M7S^-4-(£nn^>X 
;l/*nJW-2-bM7v/ > (2.47 g), 5-£DD+NJ3MP7;Uxb K (917 mg) > 
p^U^A (810 mg) (30 ml) <D*g£#j£ 1 0 0*0^26^^1^ 

7^- : »B6x^JW= 1 : 4) t~T*ifSSJLT$ifeg#(D 1- [1- Cter t- 

;i/#x; w tf ^ u v >-4--r ;m 5^;H -4- (5-^ d d ^ > »y 7 7 >-z-* 
;U^-;0-2-b°^^vV> (272 mg) 

'H-NMR (CDCI3) 5: 1.14 (2H, m), 1.44 (9H, s), 1.58 (2H, m), 1.78 (1H, m). 
2.60 (2H, m), 3.24 (2H, m), 3.44 (2H, m), 3.61 (2H. m), 3.99 (2H, s), 4,07 
(211, 1), 7.39 (1H, d, J=0. 8Hz), 7.45 (1H, dd, J=l. 8, 8.4Hz), 7.51 OH, d, 
J=8. 4Hz), 7.69 (1H, dd, J=0. 8, 1. 8Hz). 
IR (KBr): 1682, 1661, 1427, 1368, 1165 cm" 1 . 

l-[l-(tert-^h^i/*;i/^x;i/) tf^'J v>-4--f;i//^;P]-4-(5-^na^>y 
77>-2-7;i/*-JW-2-t:^7y;> (270 mg) \Z 4 fflgm^ )V&m 
(8ml) (2ml) £iP;L^T 3 0 ^TO^bfc &£&£ffiffi 

LT 4- (5-* □□^> > /77 >-2-x;^x;U) -1- ( t: ^ U v >-4--r ;M ^;u) - 
l-M^ : s J ymm. (229 mg) £t#7c. 

'H-NMR (DMSO-d 6 ) <5 : 1.24 (2H. m). 1.59 (2H. m), 1.83 (1H. m), 2.70 (2H, m). 
3. 05-3.40 (6H, m), 3.57 (2H, m), 3.86 (2H, s). 7.59 (1H. dd, J = l. 2, 8. 4Hz). 
7.74 (1H. s), 7.81 (1H, d, J=8. 4Hz), 7.91 (1H, d. J=l. 2Hz), 8.31 (1H, brs), 
8.62 (1H. brs). 
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4-(5-^nD^> , ;77>-2-xM-^)-i-(t:^'j vy-\-^)V^)V)-i-\i^ 

z>VJ>W8& (215 mg) t.*?uu\>\)V>W68L (144 ng) £S1McK:iJD;t, 
zS2nu*?>T2®m&LMW&mmLtzjmiZ'<V7 5.)l'7)l?-)V (15 
ml) 3 O'CTl 5P$WEjfc$i*;fc e RM^iilTi^M^y 

^7 o □ * * -8\ l «^*K<b± h U ^ A*««eT«E# L 

0%7> : Ei:77K^W^^y-^= 15:1) KTMl-T&feSft© 4-(5- 
£ P n^>V7 7 >-2-7Jl/*-;i/)-l-[l~(4-fc! 'J S J)V) kT^ U $?>-4--f 
;W-2-lf^7vy> (87mg) ^UTifiBefflULTifiBlifitbTSSfeHi*: 
(D&Mit'&to (80 mg) 

'H-NMR (DMS0-d 6 ) <5 : 1.08 (2H, m), 1.58 (2H. in), .1.96 (1H. m). 3.02 (2H, m), 
3.17 (2H, d, J=7. 4Hz), 3.30 (2H, m). 3.60 (2H, m), 3.88 (2H, s). 4.11 (2H, 
m). 7.13 (2H, d. J=7. 6Hz), 7.61 (1H, dd, J=2. 2. 8. 8Hz). 7.74 (1H, s), 7.82 
(1H. d, J=8. 8Hz), 7.93 (IB. d, J =2. 2Hz), 8.18 (2H, d, J=7. 6Hz). - 

mmm 5 6 

4- [5- (4- >7 □ P y x ~ JU) -2-tt7 x > ~ )V\ -1 — [1 - (4- fc° U y ;U) U 

^>-4-^;M^;H-2-tf^7-:v > 

4-(5-7 r P ; E-2-5 1 ^7x>X;^-;U)-l-[l-(tert-yh4 1 '>*^fc;U) tr^u 
y>-4— r;i'^7 c ;W-2-t°^7'>V> (115 mg), HQD7x-JHd>| (52 
mg) fcittxh^** hU7i-MX7^ (25 mg), 2M^M^h 

U^A**«i (0.25 il) &cktfy* h*yX^> (10 ml) <BS£4&& 1 Si^M 

-f ~~ (^t>:BiX^=l : 3) HTftSbT&feHtt© Hl-Uerl-T* 

h * - ; w tr^ u v >-4--r ;m -4- [5- (hpo7i -2-5 1 :* 

7x>X;i/*r^]-2-tT^7->V> (113 mg) 

'H-NMR (CDC 1 3 ) <5: 1.16 (2H, m). 1.44 (9H, s), 1.63 (2H, m), 1.83 (1H. m), 
2.64 (2H, m). 3.26 (2H. br). 3.40 (2H, n), 3.46 (2H, m), 3.82 (2H, s), 4.07 
(2R m). 7.31 (1H. d. J=4. 2Hz), 7.41 (2H. d, J=8.8Hz). 7.53 (2H, d. J=8. 8Hz), 
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7.56 (1H. d, J=4. 2Hz). 

IR (KBr): 1682, 1661. 1489, 1429, 1366, 1242. 1 165 cm" 1 . 
l-[l-(tert-:7h*->#jl/#-;i/) tr^Uv>-4--f JMfM-4-[5-(4-^DD7 

x-;W-2-^7x>^;i/^-;u]-2-tf^^vy> (115 mg) iz4Mfemmm& 
5 X? frmtit (10 ml) (4 ml) 0#IHft#Lfc. 

Sl&ffl[Sr»ltgLTa!l8ao 4-[5-(4-^DD7x-JU)-2-5 1 ^7x>7.;i/*^ 

;u]-i-(hf^u> ? >-4-r;i/^^jw-2-if^^vv>ig^^#^ 0 ff^nfc 4- 
[5- (4-^7 7 x -2-3^ 7 x >tju* - ;n -1 - ( m ^ u >-4--r ;M 

;W-2-tf^7^y>tttK*i:^DPlfU^>«BI«[ (85mg) ^SWtKICJD^., v 
10 2 ElJfittJU Mill/;. SiatlCf 775;U7;Un-;i/ (10 

ml) &JD*.1 3 O'CTl 5l$raKJfc$1*&. £j&}££MLT#£ft£&&£v 

it. »&nfcaat&^u*^*5A^oTh^77-f- (^dd^^>: i 

0%7>^n77K-^W^^/-;U= 10:1) KT»«LTftfiBft:03£jart:'& 
15 #1 (42 mg) 

'H-NMR (CDC 1 3 ) <5: 1.30 (2H. m). 1.70 (2H. m). 1.96 (IE n). 2.82 (2H, m), 
3.30 (2H, d, J=7. 4Hz), 3.38-3.55 (4H. m). 3.85 (2ft s). 3.87 (2H. m), 6.62 
(2H, d, J=6. OHz). 7.32 (1H. d, J=4. OHz). 7.43 (2H, d, J=8. 8Hz), 7.54 (2ft 
d, J=8. 8Hz), 7.57 (1H, d, J=4. OHz), 8.22 (2H, d, J =6. OHz). 
20 IR (KBr): 1651, 1595, 1489. 1431, 1352, 1163 cm-'. 

mmm 5 7 

1 - [1 - (4- M U >>)l) bf ^ U v >-4--f ;M -4- (5-b'-W7x >-2->Ul/fr 

-2-^7 v y >jfi»JS 
4-(5-7*P ;: E-2-5 1 ^7x>^;U^-;i/)-l-[l-(tert-7*}^->^^^-;i/) fcWJ 
25 v>-4-<;i/y^;U]-2-tf^7vy > (200 mg), t*~ JI/ h 'J ^)Vt"f (365 rag). 
JftftUf-^A (50 mg). xh7^7s h'J7x-Jl/7K^7^ >/^v7A (50 rag) 
*<ktf (15ml) OS^ttS:2«fWa8iE$-frfc-. RJiE«&»»UTf§^ 

2) £T*gg!LT»fe@#c7) i-[i-(tert-7*h + i/*A#-;We^»Jy>-4-f 
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^^^;W-4-(5-h*-JU-2-5 L ^7x>7.;l/^-;U)-2-tf^^^y > (209 mg) £ 

'H-NMR (CDCI3) <5: 1.15 (2H. m). 1.44 (9H, s), 1.56 (2H. m). 1.84 (1H, n). 
2.64 (2H. n). 3.25 (2H. m). 3.38 (2H, i). 3.43 (2H, m), 3.79 (2H, s), 4.08 
(2H, m). 5.38 (1H, d. J=11.0Hz), 5.73 (1H, d, J=17.6Hz), 6. 78 (1H, dd, J=l 1. 0. 
17.6Hz), 7.01 (1H. d, J=4. 2Hz). 7.45 (1H. d, J=4. ZHz). 
IR (KBr): 1682, 1661. 1427. 1366, 1242, 1165 cm-'. 



;>< 3-M -4- [5- (4-£ DP7i -2-? 1 :* 7 x >Wfc—M-l- fc?^ 7 SV >0 
to 0 13 , 1 - [1 - ( t er t- 7* h * - ;W tf ^ U >-4-< ^ ^ -4- (5- fc* 

T&mmwLTm&mizLTm&mwvmmitsv!} o mg) <h#tc. 

'H-NMR (DMS0-d 6 ) (5 : 1. 08 (2H. m). 1. 64 (2H, n). 1. 99 (1H, m), 3. 00-3. 65 (8H, 
i), 3. 67 (2H. s). 4. 17 (2H, m). 5. 42 (1H, d, J=ll. 0Hz), 5. 83 (1H, d, J=17. 6Hz), 
6.97 (1H. dd, J=U.O, 17.6Hz), 7.16 (2H. d, J=7. 6Hz). 7.33 (1H, d. J=4. 2Hz), 
7. 66 (1H. d, J =4. 2Hz), 8. 18 (2H, m). 



l-O-7-fe h-i $ K-T JUMUS? >-4--T ;M ?M -4- (6- £ □ P-3, 4-v b H □ 7~ 

7^1^ >-2-7jl^ ~ jw) -2- ^ >v 

l-[l-(tert-7*h^rf>*J^-;W tf^'J 5?>-4-fWfJH-2-^7^;> 
(50 mg) <D«x^;W (10 ml) &cfctffiW7lt (10 ml) Jg^lc, Ot:T 6-^7 no 
-U-yk FD7-7^k>-2-7N;^-;l/7P'J h* (40 mg) &Un*.£fiT3 0# 

ii^y'J^yjW^A^DYh^?^- ( y \=^-y-> : MX?;U= 1 : 4) 
KTfcSJLT&fi^y^Ztt© l-[l-(lert-7* h + y*;UjJ?-;W tf^'J v>-4- 
-f JMf;W-4-(6-^DD-3, 4-vt h*P7-7^1/>-2-X;U^-;i/)-2-lf^^v 
J > (48 mg) 

'H-NMR (CDC1 3 ) <5: 1.17 (2H, m). 1.45 (9H. s). 1.60 (2H. m). 1.86 (1H, m), 
2.50-2.75 (4H, m), 2.94 (2H, m), 3.28 (2H. m). 3.40-3.60 (4H. m). 3.86 (2H, 



MM 5 8 
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s), 4.08 (2H. m), 7.14-7.27 (3H. m). 7.34 (1H, s). 
IR (KBr) : 1682, 1661. 1427, 1366. 1346, 1315, 1 161 cm-'. 
l-[l-(tert-7>*x;*7;i/#-;i,) bf^U v>-4-f ;M5Ml/|-4-(6-7PD-3, 4- 
KD^7^i/>-2-x;u*-;u)-2-tf^^>;y> (43 mg) 

5 JL?-)\,®m (6 ml) $rin^ST3 O^IJt^LTCo MJ&»iIll§LTS£!iiilcD 
4- (6-^7 □ n-3. K a^"7^ l/>-2-7xJU*- JU)-l-( tf^ U ^>-4-< ;M 

^;U)-2-tf^^v^>^li^#7^„#6nfc 4-(6-7DD-3, 4-vfc KD^7^ 

1^ >-2-x;u* - ;w -1 - ( tf ^ u v >-4--r ;m ^; w -2- tr ^ 5 y >^se^, h u 

IW5> (125 mg) (10 ml) ®mzx.?-J\,7-tbH?- b 

10 UOlmg) ^^^Tl 5B#p H 1M^L7c„ ^^MLM^^7Pn^^> 

&^LT&fi@#<Di£^fc£ti (26 mg) fcftfc. 
'H-NMR (DMS0-d 6 ) 6: 1.19 (2H. m), 1.68 (2H, m), 2.00 (1H, m), 2.24 (3H, s), 
15 2. 55 (2H, m), 2. 88-3. 55 (10a m). 3.73 (2H, s), 3.85 (IH. m). 4.05 (1H, m), 
7.30-7.53 (4ft m). 8.61 (1H, brs), 9.19 (IE brs). 
H»J5 9 

4-(6-^ DD-3. 4-yh F D±7^ l/>-2-X;^~;U)-l-[l-(4-bT U >W) bf^'J 
y>-4-^JM^]-2-lf^7yV > 

iZ6-7Dn-3, 4-;xk Hn^7^l/>-2-7s;U^-;i/^DiJ F£ffl^T*S£@#:<7) 

'H-NMR (CDC1 3 ) <5: 1.30 (2H. m). 1.73 (2H, m). 1.97 (1H, m), 2.60 (2H, m), 

2.83 (2H, m), 2.95 (2H, m). 3.32 (2H. d. J=7. 4Hz), 3.40-3.60 (4H, m), 

25 3.80-3.95 (4H. m), 6.63 (2H. d. J=6. 0Hz), 7.14-7.27 (3H. m), 7.35 (1H, s), 
8.24 (2H, d. J=6.0Hz). 
IR (KBr) : 1651. 1597, 1345. 1 155 cm" 1 . 
6 0 

4-(6-7 > o^±7^^>-2-x;u^-;i,)-i-[i-(4-br'j> ? ;p)br^'j v>-4--f 
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5<h|WI^CD^T,6-^DD^-75'l/>-2-7>;i/7js^DU WfrtoQlZB- 

'H-NMR (DMS0-d 6 ) <5 : 1.04 (2H. m), 1.50 (2H, m), 1.91 (1H, m), 2.96 (2H, m), 
5 3.09 (2H, d. J=7. 4Hz). 3.34 (4H, s). 3.70 (2H, s), 4.04 (211, m). 7.09 (2H, 
d, J=7.4Hz), 7.80-7.95 (2H, m). 8.14-8.25 (4H, m), 8.45 (1H, s). 8.60 (1H. 
s). 

nmw 6 1 

4-(6-7;[/^-D^-7^U>-2-7,;i/^-;U)-l-[l-(4-bf'J i?)V) bXiJy>-MJV 

io ->V >ikMi& 

$zt&M 1 5 tm&(D'fi&'?\ 6-7 □ Ui~7$r 1/>-2-7JMn7 D U F©^t) 0 £6- 
7;l^D:f-7^ U->-2-x;U*7 □ U K£JB^TM&Hft<^flfb£^£#£:o 
'H-NMR (DMS0-d 6 ) 6: 1.05 (2H, m). 1.55 (2H. m). 1.91 (1H. m). 3.00 (2H, m), 
3.09 (2H, d, J=7. 4Hz). 3.34 (4E s). 3.68 (2H, s), 4.10 (2H, m). 7_ 1 2 (2H, 

15 d, J-7. 6Hz), 7.66 (1H. dt, J=2. 8, 8. 8Hz). 7. 80-8.00 (2ft m). 8.15-8.23 (3H, 
m), 8.36 (1H, dd, J=5. 4. 8.8Hz), 8.61 (1H, s). 

nmm 6 2 

4- {S-^lVj- >-2-Z)l*-)V) -1- [1 - (4- hf U S JM M^. U v>-4--f ;m 



'H-NMR (CDClj) <5: 1.25 (2H. m), 1.59 (2H, m), 1.88 (1H. m), 2.58 (3H, s), 
2.73 (2H. m). 3.23 (2H, d, J=7. 2Hz). 3.41 (4H, s). 3.78 (2H. in), 3.81 (211, 
s), 6.59 (2H. d. J=6. 6Hz), 7.50 (1H, dd, J=1.8, 8. 6Hz), 7.70-7.78 (211, m), 
25 7.90 (1H, d, J=8. 0Hz), 7.92 (1H d, J=8. 6Hz), 8.23 (2H. d, J=6. 6Hz), 8.34 
(1H bis). 

IR (KBr): 1 651, 1597, 1345, 1 163 cm" 1 . 

l-(l-7-te h-f $ K-Ql/-4-fc Kp^vhf^'J v>-4-<;M^;i/)-4-(6-?aDy- 
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7 9 V >-2-7JUfr - )l) -2- \L<vVJ >imU 

i o £&\m<Djjtik-z.4-(6-!7 □ ni-y? u>-2-^;u^-;w-i-(4- 1 k o 

5 'H-NMR (DMS0-d 6 ) <5 : 1. 30-1. 60 (4H, m). 2. 21 (3H, s), 3. 10-3. 50 (6H. m). 3. 56 

(2H, m). 3.69 (2H. s). 3.81 (2H, m), 4.91 (1H. brs), 7.74 (1H. dd. J=l. 8, 

8. 8Hz), 7.89 (1H, dd. J=l. 8. 8.8Hz). 8.19 OH, d. J=8. 8Hz). 8.27 (III. s), 

8.29 (1H. d, 1=8. 8Hz). 8.60 (2H. s). 9.17 (1H, brs). 

mmm 6 4 

10 l-[l-7-fe F-f;P-4-b KP^vbf^Uv^— f 9^3-4- q-r/D^- 

2H-^ >y if 7 >-3-x;i/fr- jio >-2-*- ^ftgjfe misflg 1 0 £r*£cd# 

ScTM - (4-7 = / ^ > -4- (6-£ o □ i- 7 ? V >-2-7Jl/* - )V) -2- hf ^ 7 v 
y>Ili#fcDI: 4-(7-7"P^-2H-^>ytf^>-3-X;i/*:-;W-l-(4-t H 

d * tf^ u v >-4--r ;m -2- 1: ^ 7 / yfflffi&m ^x.m^^mo^ 

15 IBMfc£4&*&fc. 

'H-NMR (DMS0-d 6 ) 6:1.50-1.70 (4H. m). 2.45 (3H, s), 2.82-3.10 (4H, m), 
3.24-3.64 (6H, m), 3.80 (2H, s), 4.99 (2H. s), 7.20 (1H, d. J=l. 8Hz). 7.41 
(1H. d. J=8. 2Hz). 7.48 (1H, s), 8.56 OH, brs), 9.12 (1H, brs). IR (KBr) : 
3350. 2978, 1647. 1595. 1561. 1495, 1481. 1416 cm" 1 . 

20 li^l 6 5 

l-[l-7-fe h-f $ K-QU-4-t KD^'>h°^'J v>-4— f^>t^]-4-(7-^PD- 
6- 7 JI^ P -2H-^ > 7 e 7 >~3-X )V-fc-)],) \L ^ 7 y >-2-:t >jfiK 

M^ssw 1 0 tmm^mr, j ^>>?;w-4-(6-^ □ n^-7^ u>-2- 
x;^^;i/) -2- tr^^ v y o jc 4- a-^ □ n-6-7;u^- o-2H-^ 

25 >7 m 7 >-z-7s)i*s~M -1 - (4- 1 k *> t? ^ u v >-4--r ;m j-m-i- tr^ 

'H-NMR (DMS0-d 6 ) (5:1. 50-1.70 (4H. m). 2.25 (3H. s). 2.80-3.02 (4H, m). 
3.34-3.70 (6H, m). 3.81 (2H. s). 4.99 (2H. s). 7.26 (1H. d. J=6. 2Hz). 7.47 
OH, s), 7.59 (1H. d. J=9. 0Hz). 8.52-8.70 (1H, br). 9.12-9.25 (1H. br). IR 
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(KBr) : 3320, 2677. 2492, 1668, 1634, 1574, 1483. 1418 cm" 1 . 

nmm 6 6 

4-(7--/n ; E-2ii-^>^e^>-3-7 > ;i/^r:;i/)-i-[4-li Ka*->-i-(4-b? U i?)V) 
tf^ U y >-4--T )V * tf^7y >-2-:fr 
5 %Wfr\2 5 t|p]<i©^T\7-^na-4H-4-^v^>ytf^>-3-7,;i/*r.;i/^ 

□ U K(Z)^t)Otc:7-> r P : E-4H-4-^-^V^>ytr^>-3-X;i/^^JU^nU K£ 

'H-NMR (DMS0-d 6 ) (5:1. 50-1. 70 (4H, m), 3.27-3.64 (8H. m), 3.80 (2H. s). 
3.90-4.03 (2H, m),. 4. 99 (2H, s). 7.17 (2H, d, J=6.4Hz). 7.21 (1H, d, J=1.8Hz), 
10 7.26 (1H, dd, J=8.0. 1.8Hz), 7.41 (1H, d, J=8. 0Hz), 7.48 (1H, s), 8.20 (2H, 
d. J=6. 4Hz). 13.20-13.40 (1H, br). IR (KBr): 3350. 3069. 2928. 1645. 1595, 
1549, 1481, 1456, 1416 cm" 1 . 

mmm 6 1 

4-(7-^DP-6-7;l/^-P-2H-^>ybf^>-3-X;i/^-^)-l-[l-(4-bf'J> ? ^)- 

15 4-fc KP^xbf^u vy-k-ov^M viyity-z-Tj-ymmm. 

%W$\2 5 <h|W)#O^T,7-^PP-4H-4-^-^y^>V r t:^>-3-7.^^-;i/^ 
P'J KO^toO t7-^PP-6-7;l/^P-4H-4-^y^>ytf^>-3-7,>'^-;i/ 

'H-NMR (DMS0-d 6 ) (5:1. 58-1.65 (4H, id), 3.37-3.64 (8H. m). 3.80 (2H. s). 
20 3. 90-4. 09 (2H, m). 4. 99 (2ft s), 7. 22 (2H. d, J=6. 6Hz). 7. 27 (1H, d, J=6. 8Hz), 
7.47 (1H, s). 7.59 (1H, d, J=9.4Hz), 8.20 (2H, d, J=6. 6Hz), 13.25-13.51 (1H, 
br). IR (KBr): 3320, 3196. 2934, 1645, 1549, 1485, 1418 cm" 1 . 
6 8 

4- (7-^7PP-4-b: FD^y^Y U >-3-X )\,i£-)V)-\- [1 - (4- bf ' J V)V) fcf ^ U y 

25 >-4-< \mvy-2-*y 

1) 7-^PP-4-fc: h'P + v^T'J > (4. 10 g) 01, 4-^=MJ->!»8ait»££D 

□ (2.8 ml) fciRTU £fflT*l£$B#Ufc. tJrffito&aMfcU 
>Rtf >M V yp tr^X-T-;UTtJfe»<7)ft, UTatfigii<&7-£ p p-4- 

kh'D + x^7U>-3-7J^>i (3.62 g) 
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'H-NMR (DMS0-d G ) 6:7.44 (IH, dd. J=8. 4. 2.0Hz), 7.57 (IH, d. J=2. OHz), 7.87 
(1H. d. J =8. 4Hz), 13.90-14.30 (IH, br). 

1R (KBr) : 3085. 1740. 1713. 1634. 1605, 1559, 1491. 1447 cm-'. 2) Mit^ 
(13ml) tC7-^PO-4-b Kd^^-?U >-3-7JI/*>$? (3. 55 g) £jjn 

LT7-^nn-4-t Ko^v^T'J>-3-x;i/^-;i/^PU H (2. 44 g) 
3) l-[l-(4-fc!U tf^Ux>-4-'f;M5 L ;U]tr^7v>-2-^-> (274 mg) 
£J;D^V7°Dt!;UX3^7 5> (388 ig) <Di?>7UU*5>> (5 ml) jg^t, 
7R?&T 7-^DD-4-t HD^y^7iJ>-3-X^fc^O'J H (325 mg) 
nn**> (15 ml) 5i««TL, SJ&iSSrO. 

i^07h^77>f- (Jgtfiifc : *9 ;—)]//zs>7UU*9Zs= 1/3) (CT^M 

(0.108 g) £#7Co 

'H-NMR (DMS0-d 6 ) 6:1. 02-1. 12 (2H. m). 1. 58-1. 70 (2H. m), 1. 80-2. 05 (IH, br), 
2.82-2.86 (2H, m), 3.19 (2H, d, J=8. 2Hz), 3.27-3. 47 (4H. m). 3.86 (2H, s), 
3.95-4.03 (2H, m), 6.97 (2H, d, J=6. 8Hz). 7.23 (IH. dd, J=8. 2. 2.0Hz), 7.28 
(IH, d, J =2. OHz), 7.81 (IH, d, J=8. 2Hz), 8.16 (2H, d, J=6. 8Hz). 
IR (KBr): 2928, 1682. 1645, 1605, 1549, 1497, 1451, 1424 cm" 1 . 

mmme 9 

4- (HDD-4-kFD^y^7 U >-3-X Jl/fr r. JIQ -1 - [4- (!-< $ W U )V) ^ > 

%mm 6 8 tm&<Di3&T\ i-[i-C4-tru -jm tf^u vy-i-^h^M 
v >-2-*><Dfrt> <o \z i - [4- (i ->r ^ ^ v u ;w ^ > tr ^ ^ >-2-* 

'H-NMR (DMS0-d 6 ) 6:3.18-3.47 (4H, s). 3.96 (2H, s). 4.56 (2H, s), 7.19 (IH, 
dd, J=8.4, 1. 8Hz), 7.26 (IH. d. J=l. 8Hz). 7.32-7.80 (3H, m). 7.55 (2H, d, 
J=8. 8Hz). 7.77-7.84 (2H, m), 8.60 (IH, s). 
IR (KBr): 3412, 1645. 1605. 1560. 1541. 1524, 1497, 1424 cm" 1 . 
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mmm i o 

4-(7-^qp^7iJ >-%-Wfr-)V)-\- [4- ( 1 $ y V 'J ;|/) > ^Jl/) bf y 

1) 1- C4- <1 — T ^^VU;W^>v;U]tf^^^>-2-^> (586 mg) 
De;i/X^;i/75> (388 ng) C^nD^^> (10 ml) Vmsz. *&T£nn 
X)l*-)mm*?-)l< (380mg) Cy^DD^^> (10 ml) »fflt£»rFU 

^□□*^>= 1/10) CT»i! , rsc:tic«fco^fetttJK»oi-[4-(i-'r 
V U ;w ^ > -4- * h * - ;u ;< - ;p-2-^4=- y IM 7 > 

(0. no g) zmtzo 

'H-NMR (CDCI3) <5: 3.38-3.43 (2H. m). 3.61-3.66 (2H, m), 3.80 (2H. s), 4.08 
(2H, s), 4.14 (2H. s), 7.20 (1H. s), 7.30 (1H. s). 7.40 (4H, s), 7.87 (1H, 
s). 

IR (KBr): 31 19, 2928, 1746, 1651, 1615, 1522, 1489. 1435 cm"'. 

2) i-[4-(i-<5^yu;w^>$>;w-4-* v*z/to)),#zL)v*?)v*)Vfc~)\,- 

2-^VIf^7y> (0. 164 g) . 4-^np-t^U^;l/7;UT f t H (66 mg) RtffcT 
^U> ? > (11 mg) £x*y-;i, (5ml) KJjd*., mmmMWiLtzo £ffi*T 

#1 (166 mg) fcftfc. 

'H-NMR (CDC 1 3 ) 6: 3.39-3.44 (2H. m), 3.78-3.83 (2H, a), 4.08 (2H, s), 4.65 
(2H, s), 7.23 (1H, s), 7.28 (1H, s), 7.38-7.42 (6H, m), 7.61 (1H. d, J=9.0Hz), 
7.87 (1H. s), 8. 53 OR s). 

IR (KBr): 2919, 1755, 1746. 1644, 1603, 1553, 1524, 1487. 1422 cm" 1 . 

nmmi 1 

4-(7-» □ a?-? u >-3-;uufrx;i/)-i-[i-(4-e»j yju) tf^u v>-4-< JM?- 

mmm i o t mmoijmx\ i- u- o->f $ ;w ^> e ^ 7 v >-2-# > 
<Dftt> v) \z 1- [1 - (4- tf u u v>-4-i- ;m tr^ 7 v >-2-*>&m 
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'H-NMR (CDC!,) 5: 1.21-1.41 (2H, m), 1.71-2.15 (3H. m). 2.79-2.90 (2H, m), 
3.32 (2H, d. 1=7. 2Hz). 3.46-3.52 (211, m), 3.78-3.93 (411, m), 3.98 (211, s), 
6.64 (2H. d, J=6. 4Hz), 7.38-7.44 (2H, ra), 7.62 (1H, d. J =8. 0Hz), 8. 24 (2H. 
5 d, J=6. 4Hz), 8.54 (1H. s). 

IR (KBr): 2928, 2855. 1744, 1647, 1603, 1547, 1510, 1501 cm' 1 . 

%vm 7 2 

3-[4-(6-£ 1x>-2-X^4n^JP)-2-^V bT^7>?>-W ;U]-3-[l- 

(4-bf U vJU) fcf^U *?>-k-4M -?u 
10 1) l-^>v;i/^->^J^-;i/-4-tf^U y>7il/rk H (10. 70 g) RtfMJ 
7i-M7*7-UT>Sli^fjl/ (14. 38 g) 0) h;UX> (100 ml) 2 

15 5?M*'>*M-;Hf^'J >>>-H;W7^ iJMI^^ (8. 78 g) 

'H-NMR (CDC 1 3 ) 5 : 1.32-1.47 (2H, m), 1.72-1.78 (2H, m), 2.25-2.37 (1H, m), 
2.78-2.91 (2H, m), 3.74 (3H, s), 4.17-4.24 (2H, m), 5.13 (2H, s). 5.81 (1H, 
dd, J=l 6. 0. 1.6Hz), 6.90 (1H, dd, J=16. 0, 6.6Hz). 7.30-7. 38 (5H, m). 
IR (KBr): 2948, 2855. 1730, 1698. 1653, 1497. 1470, 1435 cm-'. 

20 2) 3-(i-^>^j^+^*;i/3d?-;u^u^>-4--f;W7^U^K^^ (5. 55 

g) RZt4-(\eri-7b*>'t>)\s#-)V)-2-¥^yi;y > (3. 66 g) 0fh7kHD 
yy> (50 ml) »«lC*U^Atert-yh + 2/K (0.56 g) g$g|B& 
T£fiT3B|BJit#l/fc. KJ&m&WtWtJLffr (50 ml) t«b, 0. 5&£&^ 

25 D?h^77^f-'(M : 7±h>/^*r-*)r>= 1/2) l:TW5:ilI 

3-[4-(tert-7>+^^;ufc;0-2-^ykf^7v>-i--r;i/]yDt:^>^^ 

(5.51 g) £#fco 

3)3-(l-^>v;U^^i/*;i/#-;i/e^U> J >-4--f ;W-3-[4-(ter(-7h+v^ 
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)V#-)\,)-2-**Vld*7i?>-\-4M7nld*>&*?)l (4.78 g) ©#&X 

(is mi) mmz4&feiBjBmmx?)vmm (is mi) ^p^s^iisfpIM 

t!^ u v >-4--f ;w -3- (2-3-* v tf ^ 7 v >-i -'f ;w) y p tr^->i? pi (2. 34 

g) £#7c„ 

4) 3-(l-^>vJ^*^*;U#-;UIf^U^>-4-<JW-3-(2-^*7tf^7^> 
-lH^Wyotf^BI*^ (1.01 g) R^h'JXfJl/75> (0.51 g) <Dzs2 

10 DD/^> (10ml) mmz, tR&T 6-^7 do^- 7^1/ >-2-X;i/*-Jl^ □ U H 
(0. 78 g) £jJD A, ^T6Mjt^UfCo £«£0. 05ffi3t^K**^- h 'J >7A 

A^OTh^77^- : 7"feh>/A*lt>= 1/3) tT««r*Jl 

15 ;W-3-[4-(6-^no^7^u>-2-7.;U/f:n;u)-2-3-*7tf^^>?>-i-'t';i/]y 

□ (1.21 g) 

5 ) 3- (i > v;i/^-* ;u#x;i/ ^u-/ >-4--r ; w -3- [4- (6- ? o □ 7 * 

l/>-2-X;i/*^;W-2-^*7^^7V>-l--r;U]7°Ptf3->^^^ (628 mg) , 
h'JX3Ml/~>^> (465 mg) , MJX^;i/75> (30 mg) RttftfcflSA^x^A (18 
20 mg) ©^tJ^g^fflMTT3^MM»StL/co £^£^icTft£PUfc 

do mi) £jbn*£fiT3o#r ( aft#Lfc. wt&&if£u jg*£& 

Mb#bnfcM^4-^antrU >?>Jfiglig (221 mg), hUX^75> 
(405 mg) £=ttfx?/-;i/ (15 ml) ^in^tifg* 1 5 0*CT1 5 i$P B 1£&£it- 

25 >: i o%7> ; ex77K^w^^y-;u=2 o : i) KT»«u x*/-;u£ 
vx^ji.x-7 i ;u©fi»td^t!ififlii/Tiifees©as{t:'&«ft (115 mg) 

'H-NMR (CDC 1 3 ) <5: 1.13-1.29 (2H, m), 1.41-1.50 (1H. m), 1.68-1.75 (1H, m). 
1.90-2.15 (1H. br). 2.57-2.84 (4H, m), 3.34-3.48 (4H. m), 3.57 (3H, s), 
3.64-3.94 (5H, m), 6.58 (2H. d, J=6. 6Hz), 7.69-7.80 (2H, m). 7.95-8.06 (3H. 
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m). 8.25 (2H. d. J =6. 6Hz), 8.39 (1H, d, J=0. 8Hz). 

IR (KBr): 2944, 1732. 1651, 1595. 1539, 1514. 1506, 1487, 1456, 1435 cnf 
i 

%mm 7 3 

5 1 - [4- b H □ * 1- (4- bf 'J 5 V-)V) fcf ^ U v >-4~f ;M J-)V\ -4- (6- £ □ □ jr 

y^yy-i-7,)Vt^)V) ¥U9>-2-*> 

1) 1.4-^^-9-8-7-+fXtfP[4. 5]x*> (9.02 g) 2ttf->f V^D fcTJI/X?- 
;U7^> (9. 77 g) OI^;-JP (30 ml) Jg&Ki 6-v^ O □ tf U = (9.88 
g) SriPA, ^TlP£P B TO£Lfco (150 ml) 

10 T«U 0. mfomiti- h U ">A7jc^»7j:^«7l<T^L, 

LT#e»n^M^vX^;i/X-x;^^fSMLT4a^^©8-(6-^PDtf 
U$y>-HJW-l, 4-v^1f-8-7-t)-*X tfn [4, 5]x#> (15. 84 g) &f#7c 0 
'H-NMR (CDC1 3 ) 6: 1.72-1.78 (4H, m), 3.73-3.79 (4H, m), 4.01 (4H, s), 6.54 
(1H. d. J=0. 8Hz), 8.37 (1H, d. J=0. 8Hz). 

15 2) 8-(6-^nDh°U5^>-4-^;W-l. 4-> ? ^-t»--8-7-tfxt!n[4, 5]x^J> 
(12.79 g) ©7-th > (50ml) &f£fc48®!6& (50 ml) ^UnA, 5 0*CT1B# 

LTf#bn7tM^^x^;Ux-^;i/^e>^^btT*6i^^©l-(6-^ an t° 
20 USv>-HJI/)lf^Uy>-4-t> (10.09 g) £t#7c 0 

'H-NMR (CDC1 3 ) <5: 2.28 (4H. t, J=6. 2Hz). 3.98 (4H, t. J=6. 2Hz), 6.61 (1H, 
d, J=l. 0Hz), 8.45 (1H, d, J = l. 0Hz). 

3) HJ*^XJU**7X^A3-vK (10. 56 g) GO is t^JlZJlttzs H (50 

mi) mmzmm^miti- h us a ci. 84) ^iSTii$rBM#L£o * 

25 }^THl-(6-^PDkfU = v>-4-TJI,)t:^'J v>-4-^> (8. 50g)£S0;l, 

T3R#PM*L£. S«^»(ia#\ *£&tii&£gSfn 
&fekTft& U LT^# ^tlfe^S^ vX^Jl/X-T-;U7)v6^^{b L 

T**foSS.P B CD6- (6- 0 □ □ t? ' J ^ v >-4--T ;W - 1 -^-+^-6-71^7. tf □ [2. 5] ^ ^ 
*>(5. 67 g)£t#£o 
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'H-NMR (CDCI3) 6: 1.47-1.58 (2H, m), 1.86-2.01 (2H, in), 2.76 (2H. s). 
3.54-3.68 (2H, m). 4.00-4.11 (2H, m), 6.56 (1H, d. J=1.0Hz), 8.38 (1H. d. 
J=1.0Hz). 

4 ) 6- (6-£ □ □ tf' J ^ V >-4--f ;W - l-#*-iJ--6-7-tf * □ [2, 5] 9 > 

(4. 00 g)W4-(tert-7>^->*;U#-Jl/)-2-fc!^^v/> (3.38 g) Otert- 
73-)V7)V3-)V (50 ml) feWziJ U OAtert-7* h*-> F (0. 57 g) £JDtL 

8 orr«»Lfc„ Rj&m&mmvk* mm^jv aoo mo t*«u 0.5 

*7A^P-?h^77^- (i&tfM : «X5MU) KTltSU »Klf;^5? 
X^X-x;l/«» &«giMfc bT&fe*gJ|04- ( t er t-7* h * - 
1 - [ 1 - (6- 2 u u -4- tf U 5 W -4- 1 H □ + v tf ^ U >-W ;W ^ W t!^ 
5v>-2-:*> (5.51 g) Srfcfc. 

'H-NMR (CDC1 3 ) <5: 1.48 (9H, s), 1.51-1.75 (4H, m), 3.32-3.48 (61 m). 
3.64-3.69 (2H, m), 4.16 (2H, s), 4.16-4.28 (2H, m). 6.52 (1H, d, 1=0. 6Hz). 
8.36 (1H, d. J=0. 6Hz). 

IR (KBr): 3350, 2976. 2930, 1690. 1682, 1651, 1576, 1520. 1495, 1418 cm" 
i 

5 )4-(tert-7* Y^^ts)V^)V)-\-[\-{jo-^ u n-4-fcf'l) 5 v~;U)-4-h Fo+ 
->tf^U^>-4--r;l/^^;W tf^^v>-2-^> (808 mg) £l*/--;U (30ml) 
CigJffU lOSS/t^S^A^S? (50%^7k, 242 mg) £inA. tK^^H^TT*! 

5 d £ C ck 0 7 ^ ;U 7 7 X ft ©4- ( t e r t - 7> * -> * XJU) - 1 - [4- b 
KO*5M-(4-k!U a y-iW t°^U v>-4-f ldU v>-2-^>(527 

mg) Srfcfc. 

'H-NMR (CDC 1 3 ) 6: 1.48 (9H, s), 1.50-1.75 (4H, m), 3.30-3.4 (7H, m). 
3.64-3.69 (2H, a), 4.16 (2H, s), 4.18-4.25 (2H, m), 6.52 (IH. dd, J=6. 4. 
1.0Hz), 8.17 (1H. d. J=6. 4Hz), 8.58 (1H. d, J=1.0Hz). 

5) 4-(tert-7*h^x*;U4 i sx;i/)-l-[4-t:HP + ->-l-(4-lf U5vZj|/) kWJ 
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S?>-4--f;M^;i/] ^5y>-2-t> (516 mg) ©Tb7kh'D77> (4 ml) 

mmz4mmimm®x?)imm (4 mo &jn*MT4i$iiti«#Lfc. mm 
zmtfe u# e nfcsas&x h 7 1 h o 7 7 >a> &&iMb u Tssfiisso 1 - u- 1 
h □ + 1 - (4- e u s >*x;w iwj >-4--r tr ^ 7 v >-2-# 

& (435 mg) 

6 ) 1 - [4- 1 k o * - (4- tr u a tr ^ u v >-4--r ;m tr ^ 7 ^ > 

(197 mg) RCJth'JX^;P7^> (182 mg) Oy^DD^^ (10 
ml) mmz. >K^T 6-^PQ:*-7^l/>-2-7Jl/*x;i^PU H (188mg)£fln;L 

gs-r 3 mmmwLtzo rj«£o. osmj&mjmj- h u *? atk^^otw^ 

b , V rm b ft y'JW*7A^n7b^7 

(&fflis : ^^y-;i//st^x5 1 ;u=i/io) ic-otsbfc. x*y-;ut 
i;x^;i/x-5 t ;i/OS»t^6»iKfift:bT«ifeieft©^e{fc^» 054 mg) sftfc. 

'H-NMR (CDClj) <5 : 1.40-1.62 (4H, ■), 3.22-3.30 (2H, m). 3.35-3.44 (4H, m), 
3.54-3.59 (2H. i), 3.85 (2ft s). 4.13 (2H, br d. J=13. 4Hz). 6.48 (1H, d. 
J=7. 2Hz), 7.62 (1H. dd, J=8. 8. 1.8Hz), 7.80 (ia dd. J=8. 8, 1. 8Hz). 7.96 (2H, 
d. J=8.8Hz), 7.96 (1H, d, J=l. 8Hz), 8.16 (1H, d, J=7. 2Hz), 8.37 (1H, d, 
J=l. 8Hz), 8.56 (IK s). 

IR (KBr) : 2919, 1651, 1593, 1539. 1495, 1456, 1429 cm-'. 

mmm 1 4 

1- [1 - (6- g P n tr U 5 >-4-f )V) -4- h K □ * v tf ^ U y >-4--f ;M -4- 
(6-^ uujry $ U>-Z-X)lfc—M \L*>7 z?>-2-*> 

m&m 7 3 1 mm®* jre, 1 - [4- 1 h p * ->-i - (4- tf u ^ y^;w t° ^ u x >-4- 

-f )V*TM V*7is>-2-*>mSLliL<Dfrt>Q Kl-[l-(6-* P □ tTU 5 v*>-4- 
)V) -4- th'D+y^'J^ >~4-< T)V\ tT^ 7 x >-2-# >«Ktt ^ 

'H-NMR (CDClj) 6: 1.35-1.59 (4H. m), 3.24-3.30 (2H. m). 3.37-3.44 (4H, m). 
3.53-3.58 (2a m). 3.85 (2H, s). 3. 95-4.20 (3R br). 6.48 (1H. s). 7.63 (1H. 
dd. J=8. 8. 1.8Hz), 7.80 (1H. dd, J =8. 8, 1.8Hz). 7.96 (2H. d. J=8. 8Hz). 7.96 
(1H, d. J = 1.8Hz), 8.34 (1H, s), 8.37 (1H. d, J=l. 8Hz). 
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IR (KBr): 2926. 1645. 1580, 1526. 1495, 1456. 1424 cm" 1 . 

mm 7 5 

1 - [1 - (2-g P □ fcT U 5 y >-4--T )V) -4- fc K P * > b"^ U >-4-< ^ * ^JU] -4- 

(6-^DDt7^i/ >-l-Wfc~)V) b° ^ 7 >-2-:fr > 

^tfifli 7 3 t\s\m(Dfimr\ t-[4-b H P + ->-l-(4-t:>J tWJ v>-4- 

-r ;m ^ >-i-t >im&ofrt> o c i - [1 - (2-^ p p t? u s v >-4- 

<;w-4-t Fp*->fcWj ^>-4--f £^7^>-2-:*>ifi»££m> 

'H-NMR (CDClj) <5: 1.35-1.58 (4a m). 3.24-3.58 (8H, m), 3.85 (2H. s). 

3.95-4.25 (2H. br), 6.36 (IH. d, J=6. 2Hz). 7.62 (1H. dd. J=8. 4, 1. 6Hz), 7.94 

(1H. dd, J=8.4, 1.6Hz), 7.95 (2H, d, J=8. 4Hz). 7.96 (1H, d. J=l. 6Hz), 8.00 

(1H. d, J=6. 2Hz). 8.36 (1H, d, J=l. 6Hz). 

IR (KBr): 2928, 1651, 1590, 1537, 1495, 1456, 1429 cm" 1 . 

H»J 7 6 

1 - [ 1 - (6-^ > i>)V7 S / b U $ V >-4--T M -4- b K P 3- -> b ^ 'J V >-4-< )V / 
^;i/]-4-(6-^ DDt7^1/>-2-XM^) bf ^7'^>-2-^> 

7 3 tK«|<055rj£T. i-[4-b h* P*~>-i-(4-bU S b^U v>-4- 
<;m3\>u] tf^^v>-2-^->^^o^bDtci-[i-(6-^>v;i/7$y b<j 5 

V >-4-< ;W -4- b H p * -> b ^ U >-4--f h^MM^V >-l-Or >*l»ifi 

'H-NMR (CDCI3) <5: 1.35-1. 60 (4H. b). 3.12-3.26 (2It m). 3.35 (2H, s), 
3. 37-3. 42 (2H, m). 3. 52-3. 57 (2H, m), 3. 83 (2H, s), 3. 96 (2H, br d, J=13. 2Hz), 
4.44 (2H, d, J=5. 4Hz>. 5.07 (1H. br t, J=5. 4Hz). 5.39 (1H, s). 7.31-7.35 (5H, 
m), 7.61 (1H, dd, J =8. 8, 1.4Hz), 7.79 (1H. dd. J =8. 8, 1. 4Hz). 7.94 (2H. d, 
J=8.4Hz>, 7.95 (1H, d. J=1.4Hz), 8.15 (1H, s), 8.35 (IH, d, J=1.4Hz). 
IR (KBr): 3320, 2926, 1645, 1595, 1549, 1495. 1454. 1429 cm -1 . 

mam 7 7 

l-[4-b Hp^x-1- (4- b U $ *J-)V) 'J v >-4-< -4- (4- 
>-tf >X)lts~)V) bM5 v>-2-:fr > 
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'H-NMR (CDCI3) 6 : 1.43-1.65 (4H, m), 3.25-3.39 (3H, m). 3.40 (2H. s). 

3.54-3.59 (2H, m), 3.78 (2H, s), 4.15 (2H, br d, J=12. 8Hz), 4. 60-4. 80 (1H, 

br). 5. 50 (1H, d, J = 11.0Hz), 5.93 (1H, d. J = 16. 6Hz), 6.49 (1H, dd. J=6. 2, 

1. 0Hz), 6.78 OH, dd, J=16. 0, 11.0Hz), 7.59 (2H, d, J=8. 4Hz). 7.76 (2H, d, 

J=8. 4Hz), 8.15 (III, d, J=6. 2Hz), 8.55 (1H, d, J=l. 0Hz). 

IR (KBr): 3320. 2928, 1651, 1593, 1539. 1504, 1497, 1429 cm-'. 

I»J 7 8 

1 - (1-7-fe h -i ^ K < )l fcf 1 U y >-4--f -4- [4- (lH-< ^ 

^)V) ^ >i£ >7>)l-fc-M -2- M^-JJ 

ili i 0 1 mm <d?j mx% 4- [4- (i bm* ^ - 1 — r ^ j w ^ >-tf > x ;u 

'H-NMR (DMS0-d 6 ) 6: 1.13 (ZH, m), 1.60 (2H, n). 1.91 (IB. m), 2.24 (3H, s), 
2.90-3.40 (8E m), 3.58 (2H, s). 3.85 (1H. m). 4.02 (1H, m), 5.43 (2H, s), 
7.22 (1H, s), 7.44 (1H. s), 7.55 (2a d, J=8.4Hz). 7.84 (2a d, J=8.4Hz), 
8.32 (1H, s). 8.59 (1H, brs). 9.14 (1H, brs). 
IR (KBr): 3098, 1636, 1499, 1348, 1165 cr 1 . 

mmm7 9 

4- [4- (1H — T ^ W-)\r-\-4 ;M J-M k. >-tf y7,)V-fc-)V] -1- [1- (4- tf U 

4- [4-cih — r 5 ;i/-i h" ;m ^;u) ^ >if >x;usfcrjw -1- ( u ->* >-4- 
<;M^;i/)-2-tr^>v>-&&i& (209 ng) tttuuwjyfflkfk (93 
ng) SMrtCin*.. ?0 2 BJtbfflU Lfc. 88 

V7s;P7;m-;u domi) fcjjoAi 3 otti 5^ws^$-&fc. fcfom&m 
m 6> n^aat s □ □ * 1 &jt*i&fl:?- h u ^ A7jc& 

- 1 0%7>^-77K^W^^y-;i/= 7 : l) iCTffiKL 



WO 99/40075 PCT/JP99/00470 

128 

Tm&mfe® 4-C4-C1H--T iPV-JU-l-'fJl'/ ^)V)<yMyX)V^~M-\- 
[l-(4-tfU >>;U)tMij i?y-i-'(j\,/*jU]-2-\?'<5i?S y (102 rag) £f#Ai 0 

m$>titz 4-C4-C1H-- r iyy-;i/-l-^;Mf-;u)<>-tr'>x;i/^-;H-l-[l-(4- 

tTU WkXiJ y>-4-^M^]-2-^r>; >£&ifcxf-;l/ (5 ml) Kjg 

Tffi#&f^UT^Hft®£Ilft£<» (103 mg) ^?#/c 0 
^H-NMR (DMS0-d 6 ) 5 : 1. 10 (2H, i), 1. 65 (2H, in), 3. 00-3. 50 (8H, n). 3. 59 (2H, 
s), 4.18C2B, m), 5. 60 (2H, s), 7. 17 (2H, d, J=7. 2Hz), 7.69 (2H, d, J=8.4Hz), 
7.74 (1H, t, J=1.6Hz), 7.84 (1H, t, J=1.6Hz), 7. 88 (2H, d, J=8.4Hz), 8.19 
(2H, d, J=7.2Hz), 9.38 (1H, s). 

rnrnm 8 o 

4-(6-^PP-j-7^U>-2-x;l/^~;l/)-l-[4-(4-b°'J : J frXy : J 
: JJ y 

4-^>^;^^->^;l/^;i/-i-[4-(4-t°U 'JjV)Ky^j\y]-2-\i^yj y 
(401 mg) £x*/-;U (15 ml) KjgJBU 1096/*5^«> (160 mg) £j&D 

*.* 7K*^,ifeT4NFH»U<JS^Ufco ««*Lfc&, *&JH££«M*LT 
t#t>nA:aW(r 6-^nPt7^1/>-2-XM^D'J K (261 mg\ 
HJtfA (212 mg), ftSxf;!/ (20 ml), zK (20 ml) irffiT 3 

Jt-ufco iwiMi/, »«7Xt», a«^angufco ftbtacmm* 

•>'J*W7A^P7 h^77-f- (ftSif/l' : *9 J-)\s = 10 : 1) KT 
fll«UT&tt^,f|©Mfl:£4& (340 mg) £#7t 0 

^H-NHR CCDClg) <5 : 3. 37 (4H, s), 3. 89 (2H, s), 4. 60 (2H, s), 7. 27 (2H, d, 
J=8.3Hz), 7. 45 (2fl, d, J=6. 2Hz), 8.53(2H, d, J=8.3Hz), 7.60UH, dd, J=8.9, 
1.9Hz), 7.79C1H, dd, J=8.8, 1. 8Hz), 7. 88-7. 98 (3H, m), 8.36C1H, d, J=l. 6Hz), 
8.66 (2H, d, J=6.2Hz). 

IR (KBr): 1651, 1346, 1167, 964, 696, 588 cm" 1 . 

mmms 1 

(S)-3-^ y i?JU** y/ 7-;l/-4-(6-? PPt7^1/ >-2-X;U*-;l/)-l-[4-(llI- 
^y'/-^-l-^l/K>^i/]-2-t:X7^; y 
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(S) -3-^ > -> * ^;i/-4- ( t e r t - 7> * is * ;i/# XJU) - 1 - [4- ( 1 H-< = ^ 7 

-;p-l-<JW^>> 5 JW-2-tf^7^y> (477 nig) fc^JfcttKftftX^Hgtt 
(15 ml) tx^y-Jl, (5 ml) £j&P;L ifif 1 ftWifttfLfc. SM^IIU 
SeM^THF (15 ml), MJX3MU75> (0.558 ml), N. N-^*3\M/75 7 tf U v 
5 > (MS) fccfctf 6-^pd^-7^U>-2-X;1/7Jn-;1/^dU K (392 mg) £fin 

U 7W7TXVl(Dmmik£rVo (216 mg) 
10 'H-NMR (CDClj) 6 : 3. 05 (1H, dl, J=12. 0, 3. 0Hz), 3. 18-3. 35 (1H. m), 3. 85-3. 98 

(3H, m), 4.05 OH. d, J=15. 2Hz). 4.27 (1H, dd, J=9. 5, 3.1Hz). 4.42 (2H. s). 

4.66 (IK t, J=2. 6Hz), 5.01 (1H. d. J=15. 2Hz). 6.98 (2H. d, J=8. 6Hz). 7.12 

(2H. t, 1=8. 6Hz). 7.16-7.33 (7H. m), 7. 58 (1H, dd. J=8. 9. 2.1Hz). 7.50 (1H. 

t. J=l. 0Hz). 7.81-7.92 (4H. m). 8.41 OH, s). 
15 IR (KBr): 1651, 1522, 1337, 1161, 698 cm' 1 . 

nmm 8 2 

(s)-3-^>v;i/-4-(6-^np^-7^ix>-2-^;i/^-;i/)-i-[4-(iH--r$^v'-;i. 

-1 - < M 1 > -2- tf ^ =7z?/> 

(s)-3-^>v;i/-4-K>^;i/^~>^j;i/^-ju)-i-[4-(iH--r $ *V-;u-i--f 

20 )V)^>i?)V]-%, 6-rt > (479 mg) <£>X^/-;U (30 ml) 

SftfclOX/^^A^Ii (200 mg) £in;l, *^S5Tl^ab<iR#^Lfc. 
M$«3cU Sttt&MJBESSLfc. SSttK: THF (20 ml), h»Jx^75> 
(0.279 ml), N,N-y^W5yt'iJy> *5«fctf 6-£PP^7^l/> 

p >J K (313 mg) £J0*^T*5 lWlf#L7Co SJ5&iK*«Efi 

h^77^f- (»gfeX^;W KlTttSJU 7±)\s7 7 ZVKDmMitSfy (367 mg) 
'H-NMR (CDC I,) 6 : 2. 74-2. 85 (1H. m). 2. 97-3. 30 (2H. m). 3. 30 (2H. d, J=6. 0Hz). 
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3.63-3.77 (1H. in), 4.45 (ia d. J=I4.8Hz), 4.59 (1H. d, J=14. 8Hz), 4.74 (IH, 
t, J=5.3Hz), 7.07-7.25 (1 1H. m), 7.48-7.60 (2H, m). 7.72 (1H. d. J=8. 8Hz), 
7.80-7.88 (3H, m), 8.23 (1H, s). 
IR (KBr): 1649, 1524, 1489, 1331, 1157. 698 cm" 1 . 

mmm 8 3 

(S) -4- (6- □ ^>-2-X;l/frXJ^)-l-[4-(lH-1 , $ ^y-;!,-!-^ jj,)^ 

> z/)V] -3--T V 7° D M^iyjy 



%WSk 1 8 ^IWlSICO^teT. (S)-3-^>^-4-K>vJU^^r->*;^-;i/)-l- 
[4-(lH-< $^y-Jhl--f)W^>y;i/]-5, 6-rk h*D-2-tf^7yV>©^b!3 
H (S) -4- K > v# - ; w - 1 - [4- (1 H-f 5 #V-)V- 1 ; W ^ > v 

'H-NMR (CDClj) 6: 1.07 (3H, d, J =6. 8Hz), 1.14 (3H, d, J=6. 8Hz), 2.21-2.40 

(1H. m). 2.98-3.08 (2H, m). 3.48-3.65 (1H, m), 3.76-3.90 (1H, m), 4.22-4.33 

(2R m). 4.42 (ia d, J=14. 8Hz), 6.90-7.11 (4H, m), 7.18 (IH, t, J=1.3Hz), 

7.23 (ia t, J=l. 1Hz), 7.57 (IH, dd. J=8. 7, 2.1Hz), 7.77 (IH, t, J=l. 2Hz). 

7.81-7.94 (4H, n), 8.39 (IH, s). 

IR (KBr) : 1647, 1524, 1337, 1161, 698 cnf 1 . 

###J4 1 

(S)-3-^>s;;i/^^^^;i/-4-(tert-7>^^^^^-;P)-l-[4-(lH-<$^'/ 

-)V-\-4M*yVM-l-ttV-\, 2, 3, 4-r h?t KPbT7y> 

N-tert-^h + ->^j;|/fc;U-0-^>> 5 ^-L-feU> (1.48 g). 2, 2-y7 h + yX 

^;p[4-OH-'fa^/-;u-i-'f;w^>i?;W75> d. 3i g) ®7thrh'j;i/ 

(50 ml) HOBt (842 ng). WSC HKifi (1. 05 g) fcacftTiD^fiT 2 R# 

T:ft# L , L 5 nfcJSfc £ «> u * y )V * ? A £ D T h y 7 7 - 

(if»x^;i/ : *$;-)v = 20 : 1) -e«»i,fc. #£n££/#tHcp-h;ux 

>7JU*>& (856 mg). h;Px> (60 ml) £flP;i. 30#r^MML£:o 
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Lfc. '# ^ nfcM^ •> U * yjl/* 7 A ^ o 7 h ^7 7 ^ - (BBKx^U : 

= 20 : 1) TfifHU 7^)17 TXVtCDmmitSW) (1.14 g) 
'H-NMR (CDC1,) 6: 1.46 and 1.50 (total 9H, s), 3.62-3. 86 (1H. m), 3.90- 
5 4.07 (1H, m), 4.39-4.58 (3H. m), 4.90-5.14 (2H. m), 5.30-5.50 (1H. m). 
6.31-6.53 (1H, i), 7.11 (2R d. J=7. 0Hz), 7.17-7.22 (2H. m). 7.24-7.37 (7H, 
m), 7.76 (1H, s). 

IR (KBr): 1705, 1680, 1524, 1670, 1125 cm" 1 . 
###J4 2 

10 (s)-3-^>-^;i/^-^'>^^;i/-4-(tert-7>^'>^;i/^-;i/)-i-[4-(iH--r s^v 

-< )V) 1 > z?M -2- hf ^ ^ y / > 
(S)-3-^>v;U^>-^^JU-4-(tert-7>^->*;i/^-;i/)-l-[4-(lH--f 5^V* 
-JI/-1-- r;u)^>v;H-2-^-+v-i, 2. 3, 4-^h^t Fnh°^> J > (1. 13 g) £ 
x^y-;|/ (80 ml) fcjgtfU 10%A°^f/^A^ (1 g) £JJD;L. ^JEStcS 

tfe7 ; EJl/7 77^0ii^ll (1.02 g) 

'H-NMR (CDCl 3 ) (5: 1.46 (9H, s), 3.08-3.23 OH, m), 3.30-4.35 (7H, m), 4.54 

(2H. s). 4.55-4.80 (1H, 1), 5.15-5.43 (1H, m), 7.07 (2H, d, J=8. 4Hz), 7.20 
(2H, s), 7. 26-7. 40. (7H, m), 7.79 (1H, s). 
20 IR (KBr): 1698, 1655, 1524, 1414, 1167 cm" 1 . 
##094 3 

(s)-3-^>v;M-K>^;i/^-^v^;i/^-ju)-i-[4-(iH--f $W-;u-i--f 

)V)1>z?)V]-2-**V-l 2, 3, 4-t- h^b FDbf^> ? > 

##094 1 ch^CD77^T,N-^>v;l/^v*;UfcjWL-7x-;U7 7->t 
25 2, 2-v* h+vX7 c ;U[4-(lH--i'^^y-;i/-l--r;U)^>v;U]7i>^ffl^TM 

'H-NMR (CDCI3) 6 : 2.91-3.10 (2H. m). 4.43-5.23 (5H. 01), 5.29-5.64 (1H, m). 
6.17-6.48 (1H, m), 7.05-7.40 U6H. m), 7.84 (1H, s). 
IR (KBr): 1713, 1678, 1524, 1445, 1420, 1304 cm" 1 . 
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###j 4 4 

(S)-4-(^>^ji.^->^;i/^-;i/)-i-[4-(iH-^$yy-;i/-i-<;i/)^>v;i/]- 

3- <y/aif;H-t^v-i, 2, 3, 4-rh7b KnHf7^> 

##0H 1 <hTO©^j*T\N-^>v;i/^v*Jl/^-;i/-L-A , U >£2. h 

'H-NMR (CDC I,) (5: 0.86-1.06 (6a n). 1.90-2.20 (1H. m), 4.48-4.84 (3H, m), 
5.17-5.23 (2H, m), 5.48-5.67 (1H, m), 6.29-6.48 (1H. i), 7.21 (1H. s). 7.27 
(1H, s), 7.37 (9H, s), 7.85 (1H, s). 
10 IR (KBr): 1709, 1680, 1524. 1420, 1399. 1277, 1256 cm" 1 . 
###J4 5 

4- [(E)-2-(4-^pa7x^;i/)x^_;i/x;i/^-;i/)-i-(4-v7y^>vji/)-2-(f 

###J 6 tm&<Dl5&V*6-!7 P Vy-l-7,)\,i£-)\,0 P U \*<Difit> D £ 

15 (E)-2-(4-^ DD7x-;Wlf-HM;;W P 'J h'&fflUT, *8filSi&©£ 

'H-NMR (CDCI3) <5: 3.36-3.44 (2H, m). 3.45-3. 53 (2H, m), 3.97 (2H, s), 4.66 
(2H, s), 6.64 (1H, d, J=15. 6Hz), 7.36 (2H, d, J=8. 1Hz), 7.43 (4H, s), 7.50 
(1H, d, J=15. 6Hz), 7.62 (2H, d. J=8. 1Hz). 
20 ###14 6 

i-(4-v7y^>v;u)-4-(4-h < -;i/^>^>7;i/^_;i/)-2-if^^> ? y > 

##0H 6 tm%k<Dl5mT\ Z-9UUj-7?\/ >-2-7,)V-fo-)\,9 O U F<Dfrt> 0 \Z 

4-k*-;U^>-ti>7»i^-;U^n'J Kfcfflirvr, u&m&nnmitsmzmtz. 
'H-NMR (CDCI3) 6: 3.32 (4H. s), 3.81 (2H, s), 4.60 (2H, s), 5.50 (1H, d. 

25 J=11.0Hz), 5.92 (1H, d, J=17. 7Hz). 6.72 (1H. dd, J=17. 7, 11. 0Hz), 7.30 (2H. 
d, J=8. 2Hz). 7.54-7.65 (4H, m). 7.75 (2H. d, J=8. 4Hz). 
###14 7 

4-(6-^pg^7^u>-2-7 > ;u^-^)-i-(5->7y-2-br i J> ? ;u^^)-2-if^ 
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#%#I2 tmfikO)JjmT\ 4-(tert-^h^i/^;U^-;i,)-2-tf^^vV >£2-2 

;u)-i-(5-^7y-2-tfu v;u^^;i/)-2-tf^^^y >^f#fco 

^-NMR (CDC 1 3) 5: 1.48 (9H, s), 3.46-3.54 (2H. m). 3.64-3.72 (2H. m). 4.16 
(2H, s), 4.76 (2H, s), 7.46 (IH, d, J=8. 2Hz), 7.95 (1H, dd, J=8. 2, 2.2Hz), 
8.82 (IH, d, J=2. 2Hz). 

##0U ltmU(D^X\ 4-(tert-yh^S/*;u^n;i/)-i-(5-->7y-2-hr>J 

'h-NMR (CDCI3) 6: 3.38-3.47 (2H. m), 3.58-3.65 (2H. m), 3.84 (2H, s), 4.67 
(2H, s), 7.37 (IH, d, J=8. 1Hz), 7.62 (IH, dd, J=8. 9, l.9Hz). 7.79 (IH, dd. 
J=8. 7, 1. 9Hz), 7.85-7.98 (4H, m), 8.36 (IH, s), 8.71-8.74 (IH, m). 
###14 8 

4- (6-j? unj-ypu >-2-7Jl^fr X Jl) -1 - (7- y7 / -2-j-y^)V * -2- 

###14 7 tmU<D%&T:\ 4-(tert-7h^v#;UfcJW-2-tf^->V >t2- 

^H-NMR (CDCI3) (5: 3. 37 (4H. m), 3.90 (2H, s), 4.72 (2H. s). 7.44 (IH, dd, 

J=8. 4, 1. 6Hz), 7.56-7.65 (2H, m), 7.68 (IH, s) 7.75-7.82 (2H, m), 7.83-7.96 
(4H, in), 8. 15 (IH, s), 8. 34 (IH, s). 
###14 9 

4- 0-9 P P -2H-^ > V H 7 )lfrs~)\s) -l-(4-y7;^> *J)V) -2- fcf ^ 7 

l-(4->7/^>v;W-2-lf^^->V>m^ (3. 85 g) &cfctf HJX3SM/7 5 
> (12. 5ml)£>v£DD*37> (50ml) 2-£ P PX;? >7JMnx;1^ P 

UK (4.08 g)C9i^PP^> (10 ml) M^OICT^TL, ■?-£>&0 < CT*4 

mk (Mgso 4 ) aa«j&'>u*y;p*7A^DTh^77^- cs^se 

x^jw fcttuftftisaia i-(4->7y^>^;w-4-bf-;^;u7K-;u-2-tr^ 

7y/>(3. 15 g) 
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'H-NMR (CDC 1 3) 6 : 3.35-3.49 (4H. m), 3.92 (2H. s). 4.67 (2H, s). 6.15 (1H. 
dd, J=8. 6, 1.0Hz), 6.34 (III, dd, J=16. 4, 1. OHz). 6.46 (1H, dd. J = 16.4, 8.6Hz), 
7.38 (2H, d, J=8. 7Hz). 7.66 (2H. d, J=8. 7Hz). 

l-(4-y7;^>y;W-4-t'-^Mr;h2-lf^7yV> (1. 53 g) , 4-^n 
5 D-^'J^y^t K (0.94 g) CD tert-^/-JU (20 ml) mWUZ, tert-7 
h + ^U^A (187 mg) £fln*T4 BP^M£-£fco £«£^ffig$igL7c£t 

tfrffiL£^fi£7-fe h>-x^y-;rat&u Mfi^ncDMib^ (0.88 

g) mtzo 

h-MR (CDCI3) <5: 3.35-3.45 (2a m), 3.50-3.60 (2H, m), 3.98 (2H, s). 4.67 
10 (2H, s), 4.87 (1H, d. J=l. 6Hz), 6.93 (1H, d, J=l. 8Hz>. 7.00 (1H, dd. J=8. 2. 
1.8Hz), 7.14 (2H, d. J=8. 2Hz), 7.30 (IH, s). 7.37 (2H, d. J=8. 4Hz). 7.64 (2H, 
d. J=8.4Hz). 
5 0 

4- (5-g DD^>'/7 7 >-2-7>)\s&~)V)-\-(4-i/7 J ^> : y)V)-l-\±^y : J J 
15 > 

l-(4->77^>v;W-2-tf<7^y>ig^ (3. 78 g) fc«fctf h U If;V7$ 
> (6. 27ml)CD^DP**> (50ml) jgttJC, ^DD^^^W-j^D'J 
h* (2.68 g)©v£nn**> (10 ml) SSEfcO'CTiRTU ^W&O'CT 1 B# 

20 & (MgS0 4 ) -&»|gUfc„ l»yU»iJ7A^DTh/;77^- (^1t 

: 2) KttU 4-£ oo^3MUX;i//ftx;i/-l-(4- 

•>7/^>^)-2-^7'>V > (4.01 g) £f#fco 

'H-NMR (CDCI3) 6: 3. 38 (2H, t, J=5. 3Hz), 3.73 (2H, t, 1=5. 3Hz), 4.20 (2H, 
s). 4.57 (2H. s), 4.67 (2H. s), 7.38 (1H, d. J=8. 1Hz). 7.65 (IH, d, J =8. 1Hz). 

25 4-^PD/^;^;^-;i/-i-(4-v7/^>v;i/)-2-tf^7^/> (3.20 g) , 

5- ^DPtj-iJ^7;PrkK (2.29g), vimtl U »7A(1. 48 gK atffcfl'JtfA 
(1. 62 g) *5«fctf DMF (80ml) <DU£><foZ 8 OICT 2 BW8t#L&. K«S«[&ttEE 

RB&X^H&JDtL 7jc. ffi#ft<a*Tfft*L, (MgS0 4 ) 
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1 : 1) fZttU $&tg&<2)$lSfl:£4ft (384 ng)£$fc 0 

'H-NMR (CDC1 3 ) 6 : 3.33-3.41 (2H. m). 3.55-3.63 (2H, m), 4.07 (2H. s). 4.61 

(2H. s), 7.30 (2H, d. J=8. ZHz), 7.39 (1H, s), 7.47-7.49 (2H, m), 7.58 (2H, 
d, 1=8. 2Hz). 7.68-7.72 (1H, m). 
5 1 

4- [4- [N- ( t er t - 7 h =fr i/fi)\,#-)V) -N- (4- h° U yjl/)7$;^ J-)V] ^ >tf >7, 

;^-;p]-i-(4-'>7/^>> ? ;^)-2-tf^vvy > 

4-[N-(terl-7>*i>#;^-;i')7$/] f'Jy> (971 mg) 0DMF (20 ml) mm 
\Z. ?m4ti-hWl> (200 mg) SrlJPA. P#ra*»#Lfc. l-(4->77 

^>v;u)-2-tf^^^y>^^ { fcix 4-(7*p^^^;w^>-tf>x;^^ju 

^OU K£^T##0J6£|ig$©;£&m£ 4-[4-(7*O^E ;*3MU)^>1f>X 
;U^-;H-l-(4-v7/^>v;U)-2-tf^^v/ > (1. 79 g) ©DMF(lOml) mt& 

#57 4- ifcfJk^^-J^9 0 : 10) CtfU ifi7t)P7 7X 
^©Mfc-gr^J (734 mg) 

^H-NMR (CDC 1 3) 5: 1.47 (9H, s). 3.25-3.40 (411, m), 3.79 (2H, s), 4.61 (2H, 
s), 5.01 (2H, s). 7.18 (2H, d, J =6. 2Hz), 7.32 (2H, d, J=8.4Hz). 7.42 (2H, 
d. J=8. 2Hz), 7.63 (2H. d, J=8.4Hz), 7.76 (2H, d, J=8. 2Hz), 8.50 (2H, d, 
J=6. 2Hz). 
###J 5 2 

1- [1 - (t er t-7* h 3- : /% ))s$-M -4- bf ^ U *J)V\ -4- to-pnnj-y&U >-2-7s 
N-(6-i7DP7"7^l/>-2-7;;^-;i/)X5 L l/>v7a> (4. 5I g) t l-(tert- 

^h+">*;i/*n;w-4-tr^u k> (2. 59 g> cothf (110 mi) mmizmm (1.48 

(2. 86 g) £ira*£5K:£iaT5l$ffl«#Ufc. S^S«E»«bfc«, BlFKX 
^^77^- (ftKi^k ^ry/-^=9 : 1) £Ttt»U 7^7tX 
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JR0 l-(terl-^K + ->*;l/^-;i/)-4-[N-[2-[N-(6-^PD^-7^U>-2-X^4N 

^;u)7sy]x5 1 ;u]7^y]if^Ux> <5. 78 g> %®tt. i-(ten-7>^->* 

)\,ts=L)\,) -4- [N- [2- [N- □ □ ± 7 9 V y-Z-Zfrfr - JU) 7 5 y ] x^;i/| 7 $ 
y]tf^'Jy> (468 mg) £THF(10ml) tjgffiU 0XHZX^iti7 □ UTttfr 
(136 mg) ©THF (1 ml) i&f&MTU h UX3\>U75 > (152 mg) © 

THF (1 ml) fiStt^lBAfc. 0 t:T2R£M#Lfc&, \.Z-i?7Wis#u 
[5. 4.0]-7-^>-ril> (457 mg) ©THF (1 ml) ®m % DMF (5 ml) ^JPATM 

*T»U MIISLfc, 3SS&x*/-;i,T*£&ft;<*-ii\ lift^i (366 
mg) £*#fc 0 

*H-NMR (CDC 1 3) 5: 1.44 (9H. s), 1.40-1. 56 (4H, m). 2.64-2.83 (2H, m), 
3.27-3.48 (4H. m), 3.79 (2H. s). 4.09-4.26 (2H, m), 4. 43-4.65 (2H, m), 7.61 
(1H, dd, J=8. 9. 1.9Hz). 7.79 (1H. dd. J=8. 8, 1. 8Hz). 7. 90-7.97 (3H, m), 8.35 
(1H. s). 
###J 5 3 

4- (6-g uu±79U >-2-Z)l*~JV)-\- [1- (tcr 1-7 K 3=- Jl^Xjt/) -3- fcf 

###12 7 £|^lSe©;frJfeT, trans-4-(l-tert-7* h+y^j)^ZJH5 /) is 9 u 
^D-y-l-'t y—)MDfrt>r) tl-(tert-7*h + ^^;U^-;i-) tfDUv> 

-3-r;M^/-;i/£ffl^T. gSEHJgfijftJK© 4-^<>v;^+v^;i/fc;u-i- 
[1 - ( t er t-7* h ^ >>*;U5l?x;W -3- fcf □ 'J S?XJM -1, 2, 3, 4-fh5t Hp 

•h-NMR (CDCI3) <5: 1.45 (9H, s). 1.50-1.70 (1H, m), 1.85-2.08 (1H. m), 
2.40-2.60 (1H, m). 2.92-3.15 (1H. m). 3.20-3.80 (5H, m), 4.32 (2H, s), 5.22 
(2H, s), 5.40-5.58 (1H. m). 6.19-6.50 (1H, m), 7.38 (5H, m). 

$%mi stmmojj&r, 4-*>i>)i**i/*i)\,tf-)\,-i-[\-(ieri-7h*i/ 

#;l/#x;!/)-3-trci'J ^XJM^Ml/l-l. 2, 3. 4-fh7t K □ t?^:/>-2-p*->£ 
! H-NMR (CDC 1 3) 6: l. 45 (9H, s), l. 47-1. 65 (1H, m), 1.72-1.97 (1H, m), 
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2.32-2.56 (1H, m), 2.86-3.62 (10H. m), 3.77 (2H. s), 7.61 (1H. dd, J=8. 9. 

1.9Hz), 7.79 (1H, dd, J=8. 7, 1.7Hz). 7.91-7.98 (3H, m), 8.36 (1H, s). 
##0!) 5 4 

4-(3-yp^^>if>7.;i/^-;i/)-l-[l-(terl-^h^'>^;^-;u)-4-h!^U V 
5 ;M^;U]-2-bf^->V> 

l-[l-(tert-^h^->*;u«|?-JI/)-4-tf^iJi;;i/^^;U]-2-tr^7^/> (1. 19 
g) . j^^HJ^A (848 nig), MX^JI/ (40 ml), 7j< (20ml) ©g^tttC 3- 
yn^>t'>XM-;^nu K (i.02g)£ana., £iSTiK§p B Ut#Lfc. W 

10 ^OYh^77-f- (^\^it> : Mx^;i/ = 1 : 2) HtfU &&&£<Z)^ji 
itttm (1. 05 g) 

^H-NMR (CDCI3) a: 1.00-1.28 (2ft m). 1.44 (911, s), 1.43-1.62 (2H, m), 
1.70-1.93 (1H, m), 2.55-2.75 (2ft m), 3.10-3.50 (6H, n), 3.74 (2ft s), 
4.00-4.18 (2H, m), 7.41-7.52 (1H. m). 7.70-7.82 (2H, in), 7.94 (1ft t, 
15 J=l. 8Hz). 

5 5 

l-[l-(tert-^h^^;^-;i/)-4-b:^'J v;i/^^;U3-4-[4-[(E)-2-^DDX 

4- [4- (7* □ t * W ^ >-fc? >X W - 1 - [l - ( t e r t -7* h * is* )VX -)V) -4- 

20 \Zm*?)V*=?)V\-l-\i1 : 7i?;> (2. 85 g)©DMF (30 ml) ^IM'J^A 
0.58g) £Jd*., 6 0tT4P*K»#Lfc. Ej£«&ttE*»Ufc&. Rlxf 

;i/ (50 ml) Cjg#U ^MJ£A* H*^K(2 8***y-;Mgift, 290 mg) 

25 tK, f8»it!firtTife#U (MgS04) liilfc, *ftHLfc«SS&X— 

8fc#U te&tii&n l-[l-(lerl-7*h^->*;i/^XJ|/)-4-tf^'Jv;i/^5 1 ;U]-4- 

[4-(th*D+'>y^-;w^>-fer>x;u^-ji/]-2-t:^5>'y (2.02 g) 

'H-NMR (CDC [3) <5: 0.95-1.20 (2H, m). 1.44 Oft s). 1.38-1. 58 (2H, m). 
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i. 65-1.90 (1H, m), 2.25-2.75 (3H, n). 3.10-3.47 (6H. m), 3.72 (2H, s). 
3.95-4.15 (2H, m), 4.82 (2H, d, J=4. 8Hz). 7.57 (2H, d. J=8. 5Hz). 7.77 (2H. 
d, J=8. 5Hz). 

ftittt-V-Vfr (0.70 ml) <Z)y£DD**> (60 ml) OtW? 
;i/XJU^->h* (0.85 ml) <Dz?{7nu*#> (10 ml) mfa&ffiTLtL. 10^ 
^J-[l-(tert-^h^->*JUsl?r:;W-4-tf^UyJM^;W-4-[4-(t: h'D+y^ 
^;W^>ir>^Jl/^-;i/]-2-t:^^vy >© (1.87g) o^dd^> (20 
ml) ®fc£irFU-6 5"Ch&&T1 mmWftbtz. hUX^;U7^> (2.79ml) 
&iD*» -6 0"Cj&>&-3 0t:T$SK:2ll#WJK#Lfc. M^dd^ 

T?ifci*U »fi^ B 01-[l-(lert-^h^>/^;i/^-;P)-4-kf^U 

4-[4-^Jl/5JU^>-tf>X;i/^XJI/]-2-h°^^vy > (2.02 g) 

! H-NMR (CDCI3) 6: 1.00-1.30 (2ft n). 1.44 (9H, s), 1.45-1.60 (2H, m), 

1.70-1.95 (1H. m), 2.53-2.73 (2H, m), 3.12-3.50 (6H, m), 3.76 (2ft s), 

3.98- 4.18 (2H, 1), 7.98 (2H. d, 1=8. 5Hz), 8.10 (2H, d, J=8. 5Hz), 10.14 (lft 
s). 

mt?n&(U) (737 Kg) CDTHF (10 ml) Mmmz, l-[l-(tert-7>*x*UU# 

-4- h!^ U *?)V*?-M -4- [4-ft)V 5 fr* >1£>ZJl*-M -2- tf ^ 7 i? J 
> (466 ig) t$uu*)\,k (0.160 ml) <Z)THF (7 ml) B?ift&iJ]A.» l»l 

^ = 1 : 2) cttu mfeeaoasfl:^ (235 m g) fcftfc. 

'H-NMR (CDCI3) (5: 0.97-1.30 (2ft m), 1.44 (9H, s). 1.35-1.57 (2H. m). 
1.66-1.89 (1H, n), 2.55-2.73 (2ft m), 3.08-3.48 (6H, m), 3.71 (2H, s), 

3.99- 4.16 (2H. m). 6.82 (2H, d. J=13. 8Hz), 6.90 (1H, d, J=13. 8Hz), 7.48 (2ft 
d. J=8. 6Hz). 7.75 (2H, d. 1=8. 6Hz). 

5 6 

l-(teri-7>^->73;^x;U)-4-^ h^v-4-bT^'J z?yjj)^7)V9\i 1* 



WO 99/40075 PCT/JP99/00470 

139 

6-(terl-7> + x*;U^-;i,)-l-^^-6-T1fXt:D[2. b]*2j?> (17.5 g) 
<D*?/-)l> (250 ml) ®mZD-h)lX->X)V*>m7k%lM (285 mg) £Jnx., 

5 falb^iir^feS^Ol-derl-^h+v*;!/^-;!/)^-^ h^-v-4-tf^U 
^y-JU (9. 32 g) £f#fc 0 

'H-NMR (CDC 1 3) <5: 1.46 (9H, s), 1.30-1.87 (4H. m). 3.05-3.23 (2H, in), 3.24 
(3H, s). 3.51 (2H, d, J=6. 0Hz), 3.68-3.83 (2H. m). 

JfifttfWJJU (4.36ml) (DWUU*$> (220 ml) «-7 0tty/f 
10 ;l/7JU*^->K (5.32ml) (»VVUU*$y (20ml) M%i%ffiTLfzo 30^ 
^a-(tert-^h+^^7Jl/fc;U)-4-^ h^->-4-h:^U v>^^y-;i/0 (6. 13 
g) (DV>7un*$y (60 ml) ig$i£?&TU - 6 5 'Cfu&T 1 TOjt#b/Co 
HJx^;U75> (17.4ml) 5M« -6 0W^0TO^I:2ir«LL 

15 *7A^D7h^77^- (^-y-> : mm^)l= 3 : l) C#U 
(D%mfc&%) (6. 32 g) £#fc„ 

^H-NMR (CDC 1 3) «5: 1.46 (9H, s), 1. 65-1.80 (4H, m), 3.10-3.27 (2H, m), 3.32 
(3H, s), 3.71-3.88 (2H, m), 9.57 (1H, s). 
##M5 7 

20 4-^C > jtjltt i/fi l-[l-(tert-yh^ ~ )V) -4-^ h ->-4- 

!-K>> J ;i/^x7j;i/fc;i/)X^lx>v7^> (1.94g) t l-dert-^h^ 
->#Mxj|,)-4-* h + ^-e^'Jv^TJ^T^xk K (2. 43 g) ©THF (50 

mi) mmizmm. (0.572 ml) »A^Tin#MJtt^ 0 hj 7-th +v7jc?s$ 

25 ft^lt^HJOA (2. 12 g) ^iPx.^T'^bH4^it^b/co Rl&mz& 

SrMx^JU (40ml) £THF (20 ml) IzMML, HJX3MU75> (2.09ml) 
$rjDA^O%iT0'C('T^I:i7na7-tr7 c ;i/ (0.796 ml) ©gt&X^/l/ (5 ml)" 
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»Kl^=l : 1-0 : 1) £Ttt8!U ie,n/*7^77X^ (3. 81 g) 
£DMF (50 oil) \zmmt£-&* *#TT7k*ft:*- h U "7 A (306 m g) SUP ATM 
T3P$ffli*#Ufc. JRJfc*£«JEaM6Lfc&, Bfltx^l/fcin*., tK. 

^it>:^X5 1 ;i/=l : 2) $m&i'7y'7Vt<D&m<£Gto (2. 84 g) 

] H-NMR (CDCI3) <5: 1.30-1.80 (4H. m), 1.45 (9H, s), 3.00-3.20 (2H. m), 3.22 
(3H, s), 3.35-3.90 (8H. m), 4.18 (2H, s). 5.16 (ZH. s). 7.36 (5H, m). 
###|5 8 

1 - [1 - ( t er t-y h =fr ?st> -4-^ h ^ ->-4- fcs ^ U ^ ^JW] -4- □ 

□^-7^ i^>-2-7;;i/^-;b)-2-bf^^ > 

#%#J1 8£H£©7j&T% 4-^>> ? ;i/^>'*;i/#x;i,-l-[(l-tert-^h^>' 

*H-NMR (CDCI3) <5: 1. 25-1. 70 (4H, m), 1.42 (9H, s), 2.94-3.13 (2H. m), 3.17 
(3H, s), 3.30-3. 82 (8H, m), 3.79 (2H, s), 7.60 (1H. dd, J=8. 8, 2.0Hz). 7.79 
(1H, dd. J =8. 6. 1. 8Hz). 7.90-7.98 (3H, m), 8.35 (1H, d. J=l. 8Hz). 
###J 5 9 

4-^>v;i/^4 i v^;i/^x;i.-i-[i-(tert-7 , h^^;^-;i/)-4-^^>x;^ 

4-75/*t^M-^>;x7M-;**>*;1/*x;|/7S/ tf^Uv> (2.97 g) t 
N-(U-/Xh+ylfJW-Z-^'Jy> (3. 90 g) tf)7-fe hx MJ^ (50 ml) & 
KfcWSC (2.30 g) SrJPATMTft^Ufc. jRjfcft&»«UT$5ttfc8l?iK:* 
BKx^j|/fcJ;tfrt£Jn;iT#E£l^ «1^7jc, Ji#7jc> £x>B6#Jgifc 

77^- (»B6xf;k/^;-JH9 5 : 5) KTttKUT, v^^^cDl- 
^ > v^-4- [N- [N- (2. 2->*X h + ->xf-;W -Z- ^ U ->JW 7 5 J * -4-^ $ 
>^M^75y tWJ v> (4.44 g) . !-^>>^-4-[N-[N-(2, 2- 
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'Jy> (3.49 g)£1.2->^DOX^> (90 ml) \zmB2-&* v-b)lX>Z)lfc 
>B£7K*D«J (1. 10 g) 0*CT6^M8U«iUfc. SM^iflEIiU: 

t& isms**, ft«i7KT«fe^L, itmtmmLit, *#<=>n 

-4-^^>x;^x;i/75y-4-tf^u v;u/^)-i, 2, 3. 4-xh^t Hotf^v 

>-2-*> (2. 02 g) *fflz. 

! H-NMR (CDCI3) <5: 1.80-1.90 (4H, m), 2.27-2.44 (2R n). 2.55-2.70 (2H, m), 

10 3. 05 (3H, s), 3. 51 (211, s), 3. 91 (2H, s). 4. 31 (2a s), 5. 20 (2H, s), 5. 87-6. 02 
(1H. m), 6.31-6.49 (1H, m), 7.20-7.42 (10H, m). 

4-^> *?)Vtt i/ti)V#-)V-\- (i y v;u-4-^ * >x)i*-)i7 = j -4- 

US^M^W-l, 2, 3, 4-fh7tHnlf7y>-2-t>(l. 97 g)Wl, 2-v^PD 
x^> (20 ml) ««t^PD^B6l-^POX5 1 ;V' (0.432 ml) £tJ0;L 8 Otn? 

15 1 5^wat«iLfc. Risat*»«&ixT»^nfcg|jict/^y-;u a 20ml) £jn 

AT 8 O'CTS QftfflWfcLfco Mx?MU (20ml) , ffi 

Mf* (20 ml) , -^v-tert-^;!/ (1. 00 g) £jDATgST-JI#L£o 
M«£#$U tSftfcifokTifciSK ft»«»»Lfc. J5S4»S*>U3!7y;P*7 
A^n7h^77-f- (A+f>:iiI5 : Jl/=l : 2) JCttU 7W7^ 

20 ftvmktt&to (1. 28 g) 

^H-NMR (CDCI3) 6: 1.45 (9H, s), 1. 70-1.93 (4H, m), 3.07 (3H, s), 3.20-3.40 
(2H, m), 3.62-3.80 (2H, m), 3.91 (2H. brs), 4.32 (2H, s), 4.25-4.40 (1H, m), 
5.21 (2H, s), 5.87-6.03 (1H. m), 6.33-6.51 (1H. m), 7.38 (5H, m). 
#%09 6 0 

25 l-[l-(tert-7 , 'h^r->^;^x;i/)-4-^^>7;;i/»x;i/7$y-4-lf^U 

;i/]-4-(6-£ □ u>-2-x;u»x;p)-2-tf ^7 vV > 
##0U 8£RH3to#fcT, 4-^>v;^+^;^x;i/-i-[i-(tert-^h^v 
;W -4-* * >x;i/*x;U7 5 y -4- tf^ U >UM 7MH-1, 2, 3, 4-t- h 7" 
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^H-NMR (CDCI3) <5: 1.44 (9H. s). 1.60-1.90 (411, m). 3.04 (3H. s). 3.15-3.90 
(12H, m). 4.35 (1H, s), 7.60 (1H. dd, J=8. 7. 2.1Hz). 7.80 (1H, dd. J =8. 8. 
1. 8Hz), 7.90-8.00 (3H. m). 8.36 (1H, d. J=l. 6Hz). 
##0J 6 1 

5 i-[i-(tert-y h^v^;i/^-^)-4-^^>x;i/7}N-;u7ay-4-e^'j> ? ;i/^5 1 

)V] -4- (7-^7 □ □ -2H-^ > V M ? >-3-X Jl/fr ~ M -l-\t^y V J > 

4-^>v;^^>-^;u^-;i/-i-[i-(tert-y h+->*;u#n;i/)-4-^^>7.;i/^ 

x;U75/-4-hMU itfrtf-M-l 2, 3, 4-7^h5 1 Hntf^v>-2-^-> (1. 20 

g) £x^/-;i/ (20 mi) izmmis. \o%^7^<y/±mm (240 mg) £jjp*_, zk 

ym&Vtuu^Zy (30 ml) Kjg&£ii:/co N-I^y^fvynh:^7=> 
(0.600 mO&in^Lfdg. ^TtCT7-^PD-4H-4-^-+V^>7ti7>-3-X;W 
tfx;i^DUK (961 mg) V>V>7UU*$> (15 ml) bT^iPx. OtT 

zntcT^jiyTXVty!} o.oi g) ©*^y-^/THF (1.1, 40 mi) 

T**{fc*^^-KUl>A (91 mg) ^Jn^0 < CT2^M^Lfc. £J&?££M 

8&£»ttLT&e»n&glS&THF (20 ml) tlid$t, h'Jx^ 1 
20 ^75 > (1.60 ml) ZMTi.'D^TO 7. )V*s-)V (0.267 ml) 

V>mmm. (3ml) £JnA£fiT-?fegt#Lfc. E&Jfcl;:»gfeX3^£Jn*. 5% 

M7A^P-7h^77-f- (MX^;!/) {ITHMLTT^^tX^WM 
ffc£4fc (765 mg) 

25 'H-NMR (CDCI3) <5: 1.45 (9H, s). 1.68-1.90 (4H. m), 3.06 (3H. s). 3.22-3.40 

(2H, ■), 3.50-3.90 (8H. m). 3.96 (2H, s), 4.48 (1H, s). 4.89 (2H. s), 6.93 

(1H, d, 1=1. 9Hz), 7.01 (1H. dd. J=8. 1. 1. 9Hz), 7.16 (1H, d, J=8..1Hz). 7.30 
(1H. s). 
6 2 
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(9.8 g) t N-(U-yih+yXfJW-Z-yjy> (9.76 g) ©7-fc: Sx h U;l/ 
(100 ml) mWilZWSC (6. 33 g) £JJD*.T^T 7 Bf Rgji#L7c 0 S^^»L 

^x>®E7KM. ^tkt-^l, %.m'&mmLfc n^titzmm^^otiy^ 

^7A^D?f^77^- K+-t>-> : MX^= 1 : 1) ^T*f®JLT, ~> 
7 y 7°#C<D 1 - ( t er t - 7* h * )l/fc;U) -4- [N- [N- (2. 2- yl h * 5/X3MI/) -Z- 

^U'>;p]7sy^^;i/]-ry^^r3^>^tert-7*^;p (12.1 g) *ntz 0 1- 

( ter t-7* h * ~ )V) -4- [N- [N- (2, 2-^X h * ->X^;U) -l-V 'J 7 5 

StTM-i Vx^n^^tert-T^ (12. Og)Srh;Ux> (180ml) fcJ&RS 
1*\ p-h;UX>x;U^>i?7K^% (270 mg) «T1 1 0t;T6l$Mjfc#Lfc. 

btl7c^^vU^W*7A^nTh^^7^-(^i7-> : ^x5 1 ;i/= 1 : 
DilTiULT© 4-^>v;i/^^;^x;i,-l-[l, 4-fcfX(tert-7*h^v'# 

;i/3l?x;W -4- fcWJ 5\>M - 1 . 2, 3. 4-x h 5 1 K O t? 5 v >-2-* > (5.12 

g) fcftfc. 

l H-NMR (CDCI3) <5: 1.20-1. 50 (2H. n), 1.44. (9H, s). 1.46 (9H, s), 1.90-2.10 
(2a m), 2. 73-2.95 (2H, m), 3.63 (2H, br), 3.83-4.06 (2H, m). 4.30 (2H, s), 
5.21 (2H. s), 5.39-5.55 (1H, m), 6.23-6.44 (1H, m), 7.37 (5H, m). 
###J1 8tK«©5ffiT. 4-^>v;i/^~>^;l/#x;i/-l-[l,4-b*7.(terl-7* 
h + ^^;U^x;U)-4-t°^'J^JM^;H-l. 2, 3, 4-fF7hHDt7y>-2-* 

> (5.10 g) &m^T7=E)\s7 7ZVt(D 1-[1, 4-h*X(tert-7*h + ->7a;P#X 
;W -4- fc?^ U z?)V* 3-M -4-(6-^DPt7^1/ >-2-7s JUtfXJW -2- t° ^ 7 J 

> (4.21 g) 

! H-NMR (CDCI3) 5: 1.25-1.50 (2H, m). 1.42 (9H, s), 1.44 (9H. s). 1.80-2.00 
(2R m). 2.68-2.90 (2a m). 3.26-3.70 (6H. in). 3.77 (2a s). 3.70-4.00 (2H. 
m). 7.61 (ia dd. J=8. 9. 1. 9Hz). 7.78 (ia dd, J=8. 6, 1.8Hz). 7.91-7.98 (3H. 
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di), 8.34 (1H. d. J=1.4Hz). 

4-b'X(tert-7'h^>'^;i/7K-;P)-4-tf^U">*^/^;U]-4-(6-^OD^-7 

^vy-i-x)V^z.)V)-2-\i<yvyy an g) ©h;ux> (15 mi) mmzb 

V7)l*nfflgt (10ml) £JnA» £.U-e2mffi*9L#[stZo S«»U ft 
5 eftfcSjlfCTHF (20 ml) , tK (20 ml) , &BS±MJ»7A (1. 59 g) . n&fifc>? 
-tert-T^I/ (2. 18 g) £*D*T^&T 2 P#p B 1¥$#L£o ^^iEEill 
x-tMUStJdtL #MLfc 0 fcHfcl 0%£x>^7K£#n;L, gfettt 

L£^ji£x-5s>rafc&u ^fe^^^ii^t/ (2.26 g) 

10 *H-NMR (CDC 1 3) 6: 1.20-1.50 (2H, m), 1.44 (9H, s). 1.90-2.08 (2H, m), 
2.65-2.95 (2H, m), 3.30-3.70 (6H, m), 3.75-4.10 (211, m), 3.82 (2H, s), 7.58 
OH, dd, J=8.8. 2.0Hz), 7.80 (1H. dd. J =8. 6, 1. 6Hz). 7.86-8.00 (3H. m). 8.39 
(1H, s). 
###16 3 

15 i-[4-^>^;i/^->^;i/^x;i/75y-i-(tert-^h^v^;^ri;u)-4-e^U 
i/)V*?M -4-ti-?nnj-y?u >-2-7Jl/fr x;t/) -2- bf ^ 7 v / > 

1- (tert-7* h^>'*;i/^x;|/)-4-[4-(6-^OD-2-^-7^1/>^;l/*x;i/)-2-^- 
^y-l-^^y-iMfJW'fy-^n^^ (5.66 g) £>MUX> (100 ml) 
mmzbVX?)V7$> (1.67 ml) , 75^b5>7x-;U*Z;ftU;i/ (2.59 ml) 

20 &jn*., iistim 1 0 o'er 3 o#«t#Lfco s^(3^>v;ut;ud 

-;U (1.57ml) *J0A. 1 0 O'CT^^t-Bfta^Lfc. Will, t#b 

tifcgiaE&>'U*y;u*7A^D"7h^77^- (^^it>:^x^;i/=i : 

1) KT**»!LT, 7 ; E)l/7 7Xt©ti^ (7.42g) 

^H-NMR (CDCI3) 5: 1.42 (9ft s). 1.35-2.00 (4H. m), 2.77-2.95 (211, m), 

25 3.05-3.35 (4H. m), 3.55-3.90 (6H, m), 4.47 (1H, s), 5.02 (2H, s), 7.30-7.45 
(5H, m), 7.60 (1H. dd, J=8. 8, 1.8Hz), 7.75 (1H, dd, J =8. 8, 1.8Hz). 7.88- 
7. 98 (311, m), 8.32 (1H, s). 
#%#J6 4 

2- [4-(6-7oa^-7^u>-2-^;i/^x;i/)-2-^y-i-bf^^vx;u]-2-(4-> 
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4-^Dt7xZ« (2.15 gK mmtmm (2 ml), J&ft^x^ (2.88 ml) 
<DM&®*6 51CT-3 OftmmftLtz. N-7*P* HfcUKf 5 K (2.14 g) , G3 
mtmm (10ml) , 4 8%M7Kii (2$5) £jjp^ 8 0tT2PfF«tito 

5 KfomzmmLT'&hnrzmmz*? ;-)\, (20 mi) £jjpx., ^T20#Peijt# 

U ffi^iSlgL, 3tfe^tt<D2-7Dt-2-(4-7*Pt7xx;i/)g^;><^;i/ (2.91 

g) mtzo 

h-MR (CDC 1 3) 6: 3. 79 (3H, s). 5.30 (1H, s), 7.42 (2H, d, J=8.8Hz). 7.51 
10 (2H, d, J=8. 8Hz). 

1- (tert-7>^v^;i/^-;0x^l/>^75> (881 mg), §m* U -7 A (1.17 
g) &cfctf7-feh- (18 ml) OU^mz 2-7*D ; t-2-<4-7'P ; E7xx;i/) 

(1.39 g) W7-feh^hU;i/ (7 ml) »£*P^ 
fc. R«^g^^x^;i,^JipA, SWtK. M^tKT^L, &$&il*gLAc. 
15 ^2t*^'J*y;i/^7A^nT (^D->:^||l5 i Jl/=l : 1) 

izx^mv. % intent yv?®.® a.66g) £thf (20 mo \zmm^. 

hUx5";i/7=> (0.896 ml) -D^XQX,\ZXmt^UU7^)V 
(0.408 ml) COTHF (5 ml) «£riTFU 0VX2 OftmmftL BLfoWUzm 

20 Th^77V- C\*1J-> : «X^=2 : 1) ICT^U ^btl/iv^y 
7°^ (1.83g) £DMF (20 ml) £^£1*, 7jc^b^hU7A (160 m g) 

- KW>:»f;i/=l:l) KftU 2-(4-7 r P ; E7xX;i/)-2-[4-(tert- 

25 7*h^y*J^-;W-2-^V-l-tf^7y-JWii^^l/ (1. 28 g) 

'H-NMR (CDC 1 3) 6: 1.44 (9H, s), 3.16 (1H, d. J=15. 0Hz), 3.20-3.50 (3H. m). 

3.63 (1H, d, J=15.0Hz). 3.88 (3H. s). 5.37 (1H, br), 7.18 (2H, d, J=8. 6Hz). 
7.55 (2H, d, J=8.6Hz). 

2- (4-7*P^7xx;W-2-[4-(tert-7*h + '>/t?;^x;U)-2-^y-l-t: 0 ^^^ 
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-MmL*?^ (1. 28g) , isJXm® (211 mg), fh7+7(hU7z3 
*77^»A , 7-^A (139 ng), DMF (10 ml) CDig^toS: 8 0 "CT 6 «M 
L£. ft^ft, EJfcifck:»Sx?-;h 7K, '>ft07>*x77jc£JD*.fc. til 

7&i7W?b{f77j- (M 1 tJ-> : #fi6x3\JU= 1 : 1) fcT*&»U 3tfe-> 
5 y 7°W2- [4- (ter t-y h * JUfcjU) -2-^+V-l - t?^ y-jW -2- (4- 
y7;7xZJl/)^^fj|, (1.01 g) £#7c„ 

'h-NMR (CDC 1 3) 6 : 1.44 (9H, s), 3.13 (1H, d. J=15.0Hz). 3.24-3.52 (4H, m), 
3.69 (1H, d, J = 15. 0Hz), 3.90 (3H, s), 5.31 (1H, br). 7.44 (2H, d. J=8. 7Hz), 
7.72 (2H, d, J=8.7Hz). 

##0U 1 tmm(D^mX\ 2-[4-(tert-yh^>-7j;i/^XJW-2-^y-l-t: 0 ^ 
7^)H-2-(4-y7/7i-;W»^ (1.01 g) Zm^TYW? 7 Xtf 
(D&mt^m (673 rag) £#7c. 

^-NMR (CDCI3) <5: 3. 12 (1H, d. J=15. 0Hz). 3.24-3.48 (4H, 1), 3.62 (1H, d, 
J=15. 0Hz), 3.84 (3H, s), 6.06-6.16 (1H, m), 7.36 (2H. d, J =8. 4Hz), 7.57 (IH, 
dd. J=8. 8. 1.8Hz), 7.67 (2H, d, J=8. 4Hz), 7.85-7.94 (4H, m), 8.40 (1H, s). 
###16 5 

4- (6-£ U>-2-A)l*~)l) -2, 6-bf^ 'J>V*> 

^$/riiyX^ (1.89 g) *3«ktf HJX3\M,75> (2.09 ml) (73 DMF (20 
ml) — THF (20 ml) Ml:, 6-^nDt7^1/>-2-XMzj^DiJ F (2.87g) 

ffi?d&£*Tife#U ft^StlUfc. ^y'J*^7AyD7h^77 
(^+1t-> : »Stx5 t ;P=2 : 1) {CTttSgU, SifeeS© N-(6-^pp^ 
7^u>-2-x;i/*x;W-ra/-»»^x5 1 ;u (5. 99 s) £f§fc. 

^H-NMR (CDCI3) 6: 1.17 (6H. t. J=7. 2Hz), 4.08 (4H. q, J=7. 2Hz). 4.26 (411. 
s), 7.55 (IE dd, J=8.8, 2.0Hz), 7.83-7.95 (4H, m), 8.41 (1H, s). 
N- (6-y D D 1 7 ^ 1/ >-2-7 < 5 ; rSi>>'Xf )!/ (5.99 g) 
J-)V (30ml) \zmmi>. lNrtBSffc^MJtfA (24ml) SrJp^L, &ifiT-lftiK 
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W$/f £7k. te*n£Jfi#TJfc#U Mfi^LT, m&&&<D N-(6-£ 
un j-7?u>-2-Z)l+s-)l)i (2.00g) £#£ 0 

^-NMR (CDC 1 3) <5: 4. 12 (4H. s), 7.68 (1H, dd. J =8. 8, 2. 2Hz), 7.88 (1H. dd. 

J=8. 8. I.8Hz), 8.08 (1H, d, J=8.8Hz). 8.16-8.25 (2H, m). 8.54 (1H, s). 
N-(6-^on^7^l/>-2-^;i/^-;U)^5/-^(358 mg) 
75 > (0.153 ml) ©7-th- h'J;U (10 ml) femz, £ □ V?'^ 
(0.130 ml) £fin;i> 0tn?3 0#fflj*#Lfc. 7>^X77K (0.5 ml) Sin*, 
3SC3 0#HM«#Lfc. INffiBft (10 ml) £in*TtfffiL7big|&£7KTifc#U 
$H£@#tf> N-(6-^PD^-7^1/>-2-^;i/^-;i/)-r 5 /-^^ y 7 ? 1* 

(286 mg) 

J H-NMR (CDCI3) 6 : 3. 94 (2H, s), 4. 12 (2H, s), 7. 27 (1H, brs), 7. 63 (1H, brs), 
7.69 (M, dd. J=8. 6, 2. 0Hz), 7.89 (1H. dd. J=8. 6. 1. 8Hz), 8.11 (1H. d. 
J=8. 6Hz). 8.16-8.26 (2H, m), 8.55 (1H. s). 

<$y3it;7$H (286 mg) ©THF(lOml) ®%UZ. 0 "CTN. N' -#;|/#X 
;ioM5^lA-;U (114 mg) GDTHF (2 ml) 6^MM^L7c. K 

1 : 1) ^fiOSim (175 mg) 

*H-NMR (CDCI3) <5: 4.16 (4H, s). 7.57-7.67 (2H, m). 7.77 (1H, dd. J=8. 8. 
1.8Hz), 7.91-7.90 (3H, m), 8.37 (1H, s). 
#J 6 6 

4- (6- £ anj-ypu >-2-x;i/^x;i/) -1- (4- ->7 7 ^ > V)V) -1. 4-y 7 if A >- 

##0J 5 2 tmm(Djj&l:\ N-(6-^7DDt7^1/ >-2-X)U*X jl.) 7 □ fcf 1/ >v 
75>i&jti£<h 4->7y^>X7;UxhK*ffl^T.M^^CDa^t:^$# 

7C 0 

'H-NMR (CDCI3) 5: 1.68-1.84 (2H, m). 3.30-3.38 (2H, m), 3.56 (2H. t. 
J=5. 8Hz). 4.16 (2H, s), 4.47 (2H, s), 7.22 (2H, d, J=8.4Hz), 7.52 (2H. d, 
J=8. 4Hz). 7.59 (1H. dd. J=8. 9, 1. 9Hz), 7. 82 (Hi dd, J=8. 7, 1. 7Hz). 7.87-7.97 
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(3H, id). 8.41 (1H. s). 
#%0A 6 7 

4-[l-(tert-y H^v^jl/^-;i/)-4-fcf^'J^;P/5 1 ;U3-l-(6-^PD^-7^1^> 
-2-7JUfrXJU)-l, 4-v7ii/t>-5-^-> 

5 2, 2-yIh^yI^7i> (2. 66 g) . l-(tert-7* h + ->^;i/fc;i/)-4-tf ^ 
'Jyy^^J^Thh' (4. 27 gh (1.14 ml) OTHF (100 ml) &m. 

^^nmmmwLtzo vi)7^h* : s*m\k*t>m-fhv<yh> a 24 g) £ 

in^.^T-5I^P^»L, ^S^hUT-t h + wK^t^^^y-h'J^i, (4.24 

10 I. MiiLfcibtlfctftM (6. 64 g) ^7-feh~hU;i/ (120ml) 
t^^-tt, Z-/3-7?x> (6.63 g) , WSC (2.78 g) £JD*T^T--lM# 

>:mmx?)\,= l : 2) fcTHfKLT, (6.31 g) £*#£o 

15 -g& (5.53 g)£h;i/X> (100 ml) p- h;ux>x;u^>^7Kftiti 

(95 ig) £*DAT1 1 0rT-^j«^L/Cc M^iKCgmx^SrjD*., ggfPfi 

^□vh^y^^^- (^it> : «X5 1 JU= 1 : 1) CTOLT. l-^>v 
;U'# x ;i/-4- [1 - ( t er l - 7 h * v# )W-~)V) -4- t: ^ U y ;u 
20 1, 4. 6. ?-fh7 1 K D-5H-1, 4-x7ifkf >-5-^-> (1. 82 g) £f#fco 

^-NMR (CDC 1 3) <5: 1.00-1.33 (2H. m). 1.44. (9H, s). 1.50-1.67 (2H, n). 

1.67-1.95 (1H. m), 2.50-2.85 (4H. m), 3.20-3.60 (2H, m), 3.90-4.20 (4H, m). 
4.95-5.25 (1H. m). 5.21 (2H. s). 6.35 -6.60 (1H. m). 7.38 (5H, m). 

##0H 8tmm<Djj&T\ i-^>v;^+x*;u#x;i/-4-[i-(tert-^h^v 

25 #;i^x;i/)-4-tf^'J v/M^JUH, 4. 6. 7-x h^fc FO-5H-1. 4-^7ilbf>- 

. •h-NMR (CDCI3) d: 0.95-1.80 (5H, m). 1.43 (9H. s). 2.52-2.72 (2H. m). 
2.72-2.85 (2H. m), 3.05-3.45 (6H. 01), 3.45-3.60 (2H. m), 3.95-4.15 (2H. m), 
7.59 (1H. dd, J=8. 8. 2.0Hz). 7.74 (1H. dd. J =8. 6. 1. 8Hz), 7.87-7.96 (3H. m). 
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8.32 (1H. s). 
#lfoW 8 4 

l-(4-7$^/^>^)H-[(E)-2-(4-^DP7x-;l/)Xx->>UXJI/^-;i,)-2- 



%%$\ 4 t |HM£<Z>#£T> 4- [ (E) -2- (4-£ □ O 7xZJH If-^7^*ZiW - 

l-(4-v7y^>^)-2-bf^^^y>^^T. «lfiifta©35ffl^1»*»fc. 
! H-NMR (DMS0-d6) 5 : 3. 38-3. 50 (4H, m), 3. 90 (2H, s), 4. 65 (2H, s), 7. 43-7. 57 

(6H, m), 7.73-7.85 (4H, m), 9.10 (2H. brs), 9.35 (2H, brs). 
»0J 8 5 

1 - (4-7 $ y J ^ > >W) -4- (4- If njl,^ >jf >X ~ -2- bf^ 7 '>V 
^Jfiflil 4 ^ |^tt©^&T, 1- (4-v 7 7 > zs)V) -4- (4- If ~ )V1 >ir >7s ;i/ * ~ 

'h-NMR (DMS0-d6) <5 : 3. 23-3. 40 (4H, m). 3. 73 (2H, s). 4. 59 (2H. s), 5. 50 (1H, 
d, J=ll. 1Hz), 6.07 (1H, d, J=17.5Hz), 6.87 (1H, dd, J=17. 5. 11. 1Hz), 7.39 
(2H. d, J=8.4Hz), 7.72-7.85 (6H, m), 9.11 (2H, brs), 9.35 (2H, brs). 

tzsm 8 6 

1 - (5-7 5 >V -2-tf U z/)V* J-)V> -4- (6-£ □ □ i~79U>-2-Z> ~ ) V) -2- fcf 



^JfctfJ 4 chTOcD^&T, 4- (6-£ UU-flZV >-2-X;U^ - -1- (5->7 7 - 

2-tfu> ? ;M5 L ;i/)-2-hf^-7vy>^ffl^T, «&*tt©siifb£«>£»fc. 

'H-NMR (DMS0-d6) (5: 3.46 (4H. brs), 3.77 (2H, s), 4.64 (2H. s), 7.42 (1H, 
d. J=8.4Hz), 7.74 (1H, dd, J=8. 9, 2.1Hz), 7.90 (1H. dd, J=8. 6. 1. 8Hz), 8.07 
(1H, dd, J=8.4, 2. 2Hz). 8.20 (1H, d, J=8. 9Hz), 8.25-8.34 (3H, m), 8.61 (1H, 
s), 8.83 (1H, d, J=Z. 2Hz). 9.20 (2H, brs), 9.49 (2H, brs). 
mffiMS 7 

1- (7-7 5 ~y y -2- -4- (6-7 □ □ 7~ 7 ? U >-l-7s)V°fr-M -2- fcf 

USS^j 4 1 TOTOfe-e, 4- (6-7 DDt7^i/ >-2-7Ji/# - ;u) -1 -a->77- 
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^H-NMR (DMS0-d6) <5 : 3. 23-3. 50 (4H, m), 3. 84 (2H, s), 4. 68 (2H, s), 7. 44 (1H, 
dd, J=8.4, 1.6Hz), 7.69-7.93 (511, m), 8.09OH, dd, J=8.4Hz), 8.15C1H, dd, 
J=8.8Hz), 8.20-8.31 (2H, m), 8.42 (1H, s), 8.60 (1H, s), 9. 00-9. 70 (4H, br). 

5 mmm 8 8 

1-C4-T ^ 9JOi?Jl)-4-g-? □ P-2H-^>y f b°5>-3-x;t/*.rjt/)-2-h''^ 
W$m± <t|WJH©^T\ 4-(7-?op-2H-^>y't°5>-3-x;i/*^;i/)-l-(4- 

10 ^H-NMR (DMS0-d6) 8 : 3. 32-3. 42 (211, m), 3. 48-3. 58 (2H, m), 3. 90 (2H, s), 4. 65 
(2H, s), 4.99(2H, s), 7.07 (IB, d, J=l. 9Hz), 7.12 (1H, dd, J=8. 0, 1.9Hz), 
7.43-7.52 (4H, in), 7.78 (2H, d, J=8. 2Hz), 9.14 (2H, brs), 9.36 (2H, brs). 

mmm 8 9 

l-(4-7 1'JJ^y y;i/)-4-(5- ^dq^>'/77 >-2-x;u»-;u)-2- 
15 y >ffiBfe% 

m&m 4 <t nii©^}*T>4-(5- ^□^> , /77 >-2-x;i/*-;u)-i-(4- ->r y 

l H-NMR (DMS0-d6) S : 3. 26-3. 40 (2H, ra), 3. 55-3. 66 (2H, m), 3. 99 (2H, s), 4. 58 
(2H, s), 7. 39 C2H, d, J=8. 4Hz), 7. 60 (1H, dd, J=8. 8, 2. 2Hz), 7. 71 (2H, d, 
20 J=8. 4Hz), 7. 76 (1H, d, J=0. 6Hz), 7. 82 (1H, d, J=8. 8Hz), 7. 94 (1H, d, J=2. 2Hz), 
9. 09 (2H, brs), 9. 33 (2H, brs). 

%mm 9 0 

H4-7S -y/^>^l/)-4-[3-(lH-^ ; yy^lz-l-^yM f ;bK>^>XM 
-;U]-2-h°^7^7 >~j&m& 
25 l-(4->7M>y;l/)-2-hX7^y >taSM£*»J:Cf 3-(7*Pt7 f^Xy-lf > 

xjis+s-jis? a v Y^m^x^%m& mm^mxmtz 4-[3-c/p*>tmo 

^>-t'>x;l/^]-l-(4->7;^>W-2-hX7^;> (1.21 g) I 

(613 mg) ©DMF (20 ml) M^fiT'-»bt 0 Kl5ft£SBE* 
*HUfc&. mm*.? Jl&tax., if*, »&i&7j<T'&frU (MgS04) &8 
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ffiLtzo VtiYW? Attach if? (SfcKx^MI/: 10%7 

> ; E^77K^W^^y-^=8 5: 1 5) l:#LJffe7 : EJI/7 7X^0 l-(4- 
^7y^>^)-4-[3-(iH-<^^7-;u-i-<;i,>^ji,)^>ii>xJl/^-;i,]- 
2-fcf^^v/> (734 ng) 

•h-NMR (CDCI3) 6: 3.23-3.39 (4H, m), 3.78 (2H, s). 4.60 (2H, s), 5.23 (2H. 
s), 6.93 (1H, s), 7.14 (IH, s), 7.32 (2a d. J=8.2Hz), 7.39 (1H, d, J=7.8Hz). 
7.53-7.66 (5H, m), 7.76 (1H. d, J=7. 8Hz). 

mmm 4 1 mm ,1 - (4- > 7 j ^ > -4- [3- ( 1 h-< = 9 v-^- 

* < >ir >7JU*r -2- tM5 $V >&ffl ^T, #m£7 ^ 77XDi© 

^H-NMR (DMS0-d6) 5 : 3. 20-3. 40 (4H, 3). 3. 77 (2H, s), 4. 56 (2H, s), 5. 61 (2H. 
s), 7.35 (2H, d. J=8.4Hz), 7.65-7.94 (7H, m), 8.01 (1H. s). 9.33 (2H, brs). 
9.43 (1H. s), 9.51 (2R brs). 

tmm 9 1 

1- (4-7 $ V / ^ > *J)V) -4- [4- (1 S ^ V-JV-] JM ^ >7JMn 

-2- 7 *s j >-mmm. 
nmm 9 0 1 mm^mr. 1 - (4- -> 7 / ^ > v ; w -2- tf ^ 7 / 

'H-NMR (DMS0-d6) 6 : 3. 33 (4H, br), 3. 73 (2H, s), 4. 57 (2H, s), 5. 63 (2H, 
s), 7.41 (2H. d, J=8. 2Hz), 7.68-7.93 (8ft m), 9.28 (2H. brs), 9.42 (1H, s). 
9.47 (2H, brs). 
MffiM 9 2 

1 - (4-7 $ V / 1 > -4- [4- [N- (4- M 'J yJH 7 $ 7 * 9^] ^ >M >7> - 

;p] -2- g^sv 

4 t R8S©# & T\ 4- [4- [N- (t er t-7* h + )Utf-)V) -N- (4- fcf U : s)V) 
* ?M ^ >if >7JM^ - M -1 - (4-y7y 1>*J)V) -2- 1? ^7 J > £ JB 

1 H-NMR (DMS0-d6) (5: 3.33 (4ft br), 3.71 (2H. s). 4.57 (2H, s). 4.70 (2H, 
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d. J=6. 0Hz). 6.82-6.92 (1H, m), 7.02-7.12 (1H, m), 7.40 (2H, d, J=8. 4Hz), 
7. 65 (2H. d, J=8. 0Hz), 7. 79 (2H, d, J=8. 4Hz). 7. 84 (2H. d. J=8. 0Hz), 8. 10-8. 28 
(2H, m). 9.17 (2H, brs), 9.33-9.50 (3H, m). 

mmm 9 3 

5 4-(7-^PD-2H-^>'/lrr^>-3-X;i/^-Jl/)-l-[4-(N-^ h*i/jj)l-$-)\,y ^ 

1- (4-7 = >V ^> i/)V) -4- (7-^7 o n-2H-^> V tf ? >-3-yUU* -2- 
7vy>ffiB6ifi (99 mg) fei^hUXfJl/JSy (0.084 ml)CD-^^nn^^> 
(10 ml) Sgfftt, ?nni%Wt*^)l> (0. 023 g)©y£cm**> (2 ml) ?gf&£ 

m*#, fiaft*Jfi?KT*#, &jg (Mgso 4 ) mmmLtzo *Ttau&*§ii£i-x;u 

Tifc&U fcfi*Si&<D3ftfi{fc£4fc (95 mg) 

^H-NMR (DMS0-d6) 6 : 3. 25-3. 40 (2H, m), 3. 47-3. 56 (2H, m). 3. 62 (3H, s), 3. 89 
(2a s), 4.61 (2H, s), 4.97 (2H, s). 7.06 (1H, d, J=l. 9Hz), 7.11 (1H, dd, 
15 J=8. 1, 1. 9Hz), 7.34 (2H, d. J=8. 2Hz). 7.47 (2H, d, J=8. 1Hz). 7.49 (1H, s), 
7. 94 (2H, d, 1=8. 2Hz), 9.05 (2H. br). 

nmw9 4 

l-[4-[N-(l-7iz h^yXht^M-;i/)7$^;]^>y^]-4-(7-^aD- 
2H-^ > V h° 7 >-3-7> -2- M ^ z> V / > 
20 l-(4-7$yy^> >UI/) -4- (7- £ D n-2H-^ > fcf 7 >-3-* X ; W -2- tf * 
7vy>JfiB6ffi (99 mg) , 0-(l-7th+yIh^y*;^XJW-4--hD7x 
y-JU (54 mg), v-f V7 P Ot°;i/X5 L ;i/7S> (39 mg) ©DMF (5 ml) 

§SW£Jfc|c-eifc&U %m (MgS0 4 ) HILL «fffiUfcj^S*x— r;UT^ 

25 U &fe3£Htf)3eiS{t£t) (49 mg) £t#fc. 

*H-NMR (CDC 1 3) 6: 1.55 (3H, s), 2.08 (3H, s), 3.30-3.40 (2H. m). 3.45-3.55 

(2H. m). 3.98 (2H. s). 4.67 (2H. s), 4.86 (2H, s). 6.35-6.70 (1H, br), 
6. 91-7.03 (2H, m). 7. 13 (1H, d. J=8. 2Hz), 7. 28 (1H. s), 7. 34 (211, d. J=8. 2Hz). 
7.85 (2H, d, J =8. 2Hz). 
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mmm 9 5 

4- (7-g □ D-2H-^ >7 \± 7 >-3-7Jl/fr - Jl/) -1- [4- (N- tf A □ -f ;U:t^ x ;* h =E 
HSS0I9 4«h|p)^W^Tr 0-(l-7t h+yXh+y*;toW-4-zhD7x 

/* -;i/©^t) oi:o-(ifAD< -> * h 4- - M -4- - h p 7 x y - 

^H-NMK (CDC 1 3) <5: 1.22 (9H, s), 3.32-3.42 (2H, m), 3.46-3.56 (2H, m), 3.98 
(2H, s), 4.67 (2H, s), 4.86 (2H, d, J=1.0Hz), 5.87 (2H, s), 6.93 (1H, d, 
J=1.8Hz). 7.00 (1H, dd, J=8. 0, 1.8Hz). 7.14 (1H, d. J=8. OHz), 7.28 (1H, s), 
7.34 (2H, d, J=8. 5Hz), 7.86 (2H, d, J=8. 5Hz). 

mmm 9 6 

4- (7-47 □ □ -2H-^ > x /\f5 >-Z-Z)\s-fc-)V)-]- [4- [N- (5-* 
J > 



«#J9 4<h|WU§0)7j8n? 0-(l-7t h^yl h+y*M-;W-4-' h0 7x 

y -;p©*vb 0c o-(5-^.^;w2-^y-i, 3-v^v-;i^-4— r;u^ h^x# 

*H-NMR (CDCI3) 6: 2.20 (3H, s), 3.32-3.42 (2ft m). 3.46-3.56 (ZH, n). 3.98 
(2H, s), 4.67 (2H, s). 4.86 (2H, d, J=l. 2Hz). 4.93 (2H, s), 6.92 (1H. d, 
J=2. 2Hz). 7.00 (1H, dd, J=8. 0. 2. 2Hz), 7.13 (1H, d, J =8. OHz), 7.28 (1H, s), 
7.34 (2H. d, J=8.4Hz), 7.85 (2H, d, J=8. 4Hz). 

mmm 9 7 

4- □ O j- 7 9 V >-2-7, )Vib-)V) -1 - [2- [1 - (4- M 'J *?M -4- tf ^ U >W] X 
f^]-2-tf^7yy>iii 

1 5 1 i^^©77^t\ i - (4- e u x» -4- ^ ^utju* - ->;* 3\>i/ tr 
^ u v >©fr t> D c 1 - (4- tf u -4- [2- (* ^x;^ - «» x?;i>] tr 

^'Jy>^HT 4-(6-^DD7 v -7^U->-2-7;;i/^XJl/)-l-[2-[l-(4-trU v 

;p)-4-tf^u^;i/]x^;u]-2-tf^7vV>^#fc. ^-ei^y-jk 4«3ti 
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1 H-NMR (DMS0-d6) 6: 0.87-1.24 (4H, m). 1.30-1.60 (1H, m> . 1.64-1.80 (2H. 
ra). 2.94-3.13 (2H. m). 3.16-3.48 (6H, m), 3.69 (2R s). 4.06-4.22 (2H, m), 
7.16 (2H. d, J=7. 8Hz). 7.72 (1H, dd, J=8. 7. 2.1Hz). 7.90 (1H. dd. J =8. 6, 
5 1.8Hz). 8. 15-8.31 (5H, m), 8.60 (1H. s). 
H»J9 8 

4-(6-^PD^--7^1x>-2-X;i/^-^)-l-[l-(4-bf'Jy;i/)-4-e^U VM-l-M 
1 - [1 - (t er t-7* h * frtf n J W -4- tf^ U v;H -4- (6-£ □ □ ;h 7 ^ !/ >-2-7« 

io ;u*-;w-2-tf^5^y> (3.7ig) fc4j|®iKftSixf;i/j§jS (20mi) 
i/x?/-;i, (10ml) £in;L£j&T 3 o#isaS£#Lfc. RM&lSSLtlfilg 

Htf) 4-(6-^DD^7^I/>-2-X;^-;i/)-I-(4-tf^'J> ? JW-2-fc:^^vy > 

(3. 11 g) *mtz. 

i-ti-zunj-yfu >-2-x;U7ft - ;w - i - (4- tr^ u v;w -2- tf ^ ^ y >jggg 

15 *& (800 rag) t^n^lfUy>MI (1.05 g) £1 0 ft^H^ h U SAzKKJn 
A.»Kx^TttfflL,ffi^i«gLfc.gliiEK:'ry7^;i'7;i'3--;U (30ml) 
£1*1*. 1 3 Ottl 2 S«£MEEj§^Lfc&, 1 O^Kt 

#U (MgS0 4 ) WLf;„ #&tlfc«atX^y~;P^jDAT*Sa{t$-&, 
20 iMS©4-(6-^aDt75'V>^7Mii;WH-[l-(4-h 0 Uy;i/)-4-l:^U 
VM-l-ldUVjy (289 mg) -ateiOMaslxTJfclfcEfc 
H*®*jg<b'&'» (185 mg) 

1 H-NMR (DMS0-d6) <5 : 1.50-1.67 (4H. m), 3.08-3.40 (6H. m). 3.67 (2H. s). 
4.20-4.60 (3H. m). 7.19 (2H. d. J=7. 8Hz). 7.74 (IE dd, J =8. 8. 2.0Hz), 7.88 
25 (1H. dd. J=8. 8, 1.8Hz). 8.15-8.33 (5H, m). 8.59 (1H, s). 

mmm 9 9 

4-(6-» □ U>-2-X;P»x;U)-l-[l-(4-bT'J v;U)-3-bf □ U yZJ^f 

Jl/)-2-lf^7v/>j&&ife 

HJg0tl9 8 <i:(W|m<7)^TJ-[l-(tert-7*h + ->^;i/#x;i/)-3-tfD'J y'JM 
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^W-4-(6-^DPt7^1/>-Z-XM-JW-2-^7y/>^ffltiT, 7=E)l> 

! H-NMR (DMS0-d 6 ) <5 : 1.52-1.78 (1H. m), 1.87-2.08 (1H, m). 2.38-2.64 (1H, 
id), 3.02-3.60 (10H, m), 3.71 (2H. s), 6.76 (2H, br), 7.72 (1H, dd, J=8. 9, 
2.1Hz). 7.91 UH. dd. J =8. 5, 1. 7Hz), 8.14-8.34 (5H, m), 8.62 (1H, s). 

mmm 1 o o 

l-p-Tir b-i $ K-r;U-3-bf □ U v~;M^]-4-(6-7 DD:h7^ lx>-2-Xjl/ 

*-;!/) -2- e yj ymm& 

%vm lot fflm<Djj&r\ 4- (6-7 □ d ^7 ? v >-i-x)vk - m -1-0- e □ u 

'H-NMR (DMSO-d 6 ) 6: 1.50-1.70 (1H. m), 1.80-2.02 (1H, m). 2.15 and 2.20 
(total 3H, eachs). 2.42-2.63 (1H, m), 2.90-3.08 (1H, m), 3.14-3.70 (9H, m), 
3.67 (2H, s). 7.74 (1H. dd. J=8. 7. 2.1Hz). 7.90 (1H. dd, J-8. 6. 1. 8Hz), 
8.16-8.34 (4H, m), 8.61 (1H, s), 9.04-9.14 (1H, m). 

nmm 1 0 1 

4-(6-^DD^7^lx>-2-X;i/^-;U)-l-[l-(4-eU>?;U)-3-b:^U^;U^^ 

i U v xofrt> o \z i - (4- kf u V) -z-* ^jvxjisfc - -> ^ ^;nf ^ u v 

y &m W 4- (6-7 uu-fy^u >-2-tju* -;i/) -l - [1 - (4- tf U i?)V) -3- tf ^ 

l E-MR (DMS0-d 6 ) (5: 1.00-2.00 (5H, m), 2.85-3.60 (8H, m), 3.73 (2H, s), 
3.80-4.07 (2H, m), 7.13 (2H. d, J=7. 8Hz), 7.74 (1H. dd. J =8. 9, 1. 9Hz), 7.91 
(1H. dd. J=8. 7, 1. 7Hz). 8.13-8.34 (5H. m), 8.62 (1H. s). 

mmm 1 o 2 

4-(4-^V7 0 D^-;i/^>if>x;P^^)-i-[i-(4-h°Uv^)-4-bf^Uv;i/^ 

^Jl/3-2-bf^7vV>^^ 
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l-[l-(4-tf 'J >^U)-4-tf^U v;M5P;U]-2-e^vy > (549 mg) £J;tfMJ 
X?)V7$> (0.836 ml)©v^PP^^> (10 ml) ffif^fc, 4-(2-7'n ; E-l-^ 
^;PX^;U)^>if>x;U^^i;i/^D'J K (893 mg)<0v£DD.*^> (2 ml) m 
tt^CCTfllTt, ^©^O'CTlPm £fflT6li#raJf#Lfc. 
pp^>T«U tK. fiSfDftifiTKTtt^L, Htm (MgS0 4 ) #£> 

ftfc»S*x*y-;i/ (20ml) fcjgffiU lNTKKft-^h'J^A (2ml) £}JQ;L, 

l , %iik (Mgso 4 ) £»t& u rco *>>i)ji>f)vti7i±2u'?Y>?7-7j- (7 

-feh> : % : 1-1 : 1) fc#U £SfeS£H<Z) 4-(4-<7 

^□^r ;^>-tf >tjI/* - ;w -1- [1- (4- tf >J i») -4- tf ^ u ^ -2- 1? 
^7yy> (155 mg) 

%-NMR (CDCI3) <5: 1.15-1.40 (2H, m), 1.60-2. 02 (3H, m), 2.19 (3H, s), 
2.70-2.90 (2H, m), 3.26 (2H, d. J=7. 4Hz). 3.30-3.40 (2H, m), 3.40-3.50 (211, 
■). 3.73 (2H, s), 3.78-3.93 (2H, m), 5.28 (1H. s). 5.51 (1H. s), 02 (2H, 
d, 1=6. 4Hz), 7.63 (2H. d, J=8. 5Hz), 7.75 (2H, d, J=8. 5Hz). 8.24 (2H, d, 
J=6. 4Hz). 

mmm 1 o 3 

4-[4-[(E)-l-7°D^x;i/]^>1f>7>;i/^X^3-l-[l-(4-tf 'J v;i/)-4-bf^U v 

8SS£I&<0 4- [4- [(E) -i -7*o ^ - ;p] ^>tf >^;pjJ% - ; W -l - [l- (4- M 'J >W) - 

'H-NMR (CDC 1 3) 5: l. 14-1.40 (2H, m), l. 57-1.74 (2H. m), l. 80-2. 02 (4H, m), 
2.70-2.90 (2H, m). 3.25 (2H, d, J=7. 8Hz), 3. 27-3.38 (2a m). 3.38-3.50 (2H. 
■0. 3. 73 (2H, s), 3. 78-3. 94 (2H. m), 6. 41 -6. 48 (2H, m), 6. 62 (2H, d. J=6. 0Hz), 
7.49 (211. d, J=8. 4Hz). 7.71 (2H, d, J=8. 4Hz). 8.24 (2H, d, J =6. 0Hz). 
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mmm 1 o 4 

4- (4- 3 - K ^ >-tf y x - M - 1 - [ 1 - (4- tf U V)V) -4- bf ^ U / 5^] -2- 
i-[i-(4-tfUv;w-4-e^'j^;i/^5 1 ;H-2-e^^^/> (549 mg) , s#7k (5 

ml). mWLX.rfr (10 ml), THF (5 ml) ©jg^fflEfcl, SKftTT* 4-3-K^>if> 
XM'MD'JF (1.21 g) ©THF (10 ml) i§8E£JBTb;fc. O-CT'lStM 
#Lfc&*T«Jl£$mU ffi«&ifoKT?ifefr, (MgS0 4 ) £@4fe 

10 &y'J»iJ7A^DTh^77^- (Til h> : ^^y-;i/=9 : 1 — 1 : 

i) fcfl-u JSfefea© 4-(4-a-F^>ii>x;i/^^;u)-i-[i-(4-tf 

US^W-4-bMU v;M3^U]-2-lf^SV> (155 ng) £t#fc 0 -8&&JfiKffl ! 

*H-NMR (DMS0-d6) 6: 0.95-1.30 (2H, m), 1. 50-1.75 (2H, m). 1.80-2.15 (1H, 
15 n). 2. 95-3. 55 (8H. m). 3. 61 (2H. s), 4. 08-4. 28 (2H, m), 7. 17 (2H. d, J=7. 5Hz), 
7.59 (2H. d, J=8. 6Hz). 8.06 (2a d. 1=8. 6Hz). 8.19 (2H, d, J=7. 5Hz). 

mmm 1 o 5 

4- ^ >t: >7Jl^ ~ ;W) -1 - [1 - (4- bf ' J -4- If ^ U -2- 

bf^7>v >ffim 

20 i-[i-(4-if-u^;w-4-if^Uv;i/^5 L ;w-2-t!^7^y> (2.74 g) fccktfhu 

X^75> (1.67 ml) ©y^DP^> (50 ml) 3-^o ; E^>1f> 
TJI^-jl^CHJF (2. 56 g) fcOtHfiTFU OtTl^Lfc. £J&$£v 
£DD^>T«RU »^7]CT»L, (MgS0 4 ) f§ 

25 9:1- 1:1) KttU 7jc«. JSfetea© 4-(3-7 P P ; t^>-t:>X;i/^- 
JU)-l-[l-(4-tf'J^;W-4-bf^U i/fr^M-l-M^VJ > (1.28g) 

•H-NMR (DMSO-de) 6: 0.95-1.22 (2H, m), 1.51-1.72 (2H, m). 1.85-2.12 (1H, 
m), 2.97-3.25 (4H. m). 3.30-3.48 (4H. m), 3.67 (211. s), 4.08-4.28 (2H, m), 
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7. 17 (2H, d. J=7. 2Hz), 7. 59-7. 70 (1H. m). 7. 81-7. 89 (1H. m), 7. 95-8. 04 (2H, 
m), 8.20 (2H, d, J =7. 2Hz). 

mmm 1 o 6 

4-(^tu >-6-x;i/^-^)-i-n-(4-tf' j^;t/)-4-hf^u v;i/^^;H-2-e^7 
»i o 5 tmm<Diy&T\ i-[i-(4-eu> ! ;i/)-4-tf^u^;i/^5 : -;u]-2-tf^ 
;u) -l- [l- (4- t" u >?;w -4- tf ^ u 5=-;w -i- v y 

'H-NMR (CDCI3) <5: 1.17-1.42 (2H. m), 1.62-1.78 (2H, m), 1.80-2.09 (1H, m), 
10 2.73-2.92 (2H, m), 3.28 (2H. d, J=7. 4Hz). 3.33-3.43 (2H, m), 3.43-3.53 (2H, 
m), 3.75 (2H, s), 3.80-3.95 (2H. m), 6.55-6.68 (3H. m). 7.51 (1H. d, J=8. 6Hz), 
7.78 (1H, d, J=9. 8Hz), 7.92 (1H, dd. J =8. 6, 2.1Hz), 7.98 (1H. d. J=2. 1Hz), 
8.24 (2H, d, J=6. 5Hz). 

15 mt&m i o 7 

4- (7-^ n P-4H-4-^^ V ^ y V fc° =7 y-Z-X )V* - )l) - 1 - [1 - (4- bf U *J)V) -4- \t 

^ U V)\> * -2- e^7vy 

UMl 0 5<h^©^T, l-[l-(4-t!U ; y)V)-^-M^) : y)V^)V\-l-\i^ 
zr-yjyt 7-^DP-4H-4-^V^>yb°^>-3-X;U4N-;l/^DU K£ffl^T, 

20 ^$©4- (7-# p p-4H-4-^ v ^ >y tf ^ >-3-x;u^-;w -1 - [1 - (4- \t u v 

'h-NMR (CDCI3) 5: 1.17-1.43 (2H, m), 1.60-2.20 (3H, m), 2.75-2.95 (2H. m), 
3.31 (2H, d. J=7. 4Hz), 3.43-3.58 (2H. m), 3.80-4.00 (4H. m), 3.99 (2H, s), 
6.66 (2H, br), 7.51 (1H, dd, J =8. 2, 1.8Hz). 7.62 (1H, d, J=l. 8Hz), 8.17 (1H, 
25 d. J=8. 2Hz), 8.19 (2H, br). 8.67 (1H, s). 

nmm 1 o 8 

4-[(i, r-b , 7x^;i/)-4--r;u7>;i/^-;u]-i-[i-(4-bf u v;i/)-4-e^u^;i/^ 
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4- (4- 3 - H ^ >ir >7. JMn ~ )V) -1 - [1 - (4- 1! U -4- fc? ^ U v;M -2- 
tf^5SV> (216 mgh 7xlM^ (98 nig), fh7^(h'j7xZM 
X70)/^y^A (46 mg), 1 MjgSi^ h U ^i*7j< (1.2ml), h*->X^ 

> do mi) <DU&m*2 nmmmm\stz. nm&. R&mzmkx.?-)),*:^. 

D?hy77^- (7-kK> : **y-;u=9 : 1-1 : 1) fcT««U 7K& 

Mfessn.© 4-[(i, i'-h'7x-jw-H ;i/7.jU7tN-;i/]-i-[i-(4-euv;u)- 

4-e^US^M3^]-2-lf^7SV> (115 mg) ^^TX^/-JK 4 

J H-NMR (DMS0-d6) <5 : 0.95-1.20 (2H, a). 1.50-1.70 (2H, m), 1.80-2.10 (1H. 
n), 2.90-3.25 (4H, m). 3.38 (4H, brs), 3.67 (2ft s), 4.00-4.20 (2H. m), 7.09 
(2H. d, J=7.5Hz), 7.46-7.61 (3H. m). 7.78-7. 85 (2H, m), 7.91 (2ft d, J=8. 7Hz), 
8.00 (2H, d, J=8. 7Hz), 8.18 (2H, d, J=7. 5Hz). 
10 9 

4- [ a, r - H7x-ji/) -3-r (4- e u >*;io -4- tf 1 u * 

mmmi 0 8t^<^7j^T,4-(3-yat^>if>x;i/^x;|/)-l-[l-(4-t: , Jv 

^H-NMR (DMS0-d6) <5 : 0.90-1.20 (2H, m), 1. 45-1.68 (2ft m), 1.80-2.10 (1H. 
a), 2. 90-3.25 (4ft m). 3.25-3.55 (411, m), 3.71 (2H, s), 4.03-4.23 (2H, i), 
7.11 (2ft d, J=7. 4Hz). 7.27-7.61 (3H, m), 7.73-7.89 (4H, m), 7.98-8.13 (2H, 
m), 8. 18 (2H. d, J=7. 4Hz). 
£260!! 110 

4-[3'-» □ □ (i, r -b'7x zpv)-i-4 ;^x;^-;i/]-i-[i-(4-hr u > ? ;i/)-4-br^ 

£%0U O 8<hll^07jfeT,4-(3-yD : E^>-iz , >x;^-JI/)-l-[l-(4-t!U v 

;p)-4-tx u ^;M?;i/]-2-e^7^/ >£3-£ □ d7izW78^^t, 
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! H-NMR (DMS0-d 6 ) 6: 0.93-1.20 (2H, i), 1.50-1.70 (2H, m), 1.85-2.10 (1H. 
m), 2.95-3.20 (4H. m). 3.28-3.48 (4H, m), 3.70 (2H. s), 4.06-4.24 (2H, m), 
7. 14 (2H. d, J=7. 3Hz), 7. 46-7. 61 (2H, m), 7. 70-7. 80 (4H, m), 8. 01-8. 22 (4H, 
m). 

mmm 1 1 1 

4-(4-x^-;^>-tf>x;i/^-;i/)-i-[i-(4-if u V)V)-^-\i^)iy^^)V\- 

t-[l-(tert-y h^->^j;l/^-;i/)-4-t°^'J Vfr^M-l-M^yV ;yt. 4-3 
-K^>-fc?>.7JI/*xj|^nU h*^ffl^T##^J5 4^|5I^<D^^iT^#fel-[l- 
(terl-7>^v^;^7}^*-J^)-4-(4-^- |>^>if >^;i/^-;p)-4-tf^U 
J-M-l-M^yVJ y (1. 13 g) 0)->*I^JI/7 5> (20 ml) -DMF (5 ml) E&fe 
Jfcfc, hU ^)V^J)V7il^U> (244 mg), &{fctfX( H U 7 3u-)V*7.7 << 
»/^v£A (II) (69 mgh 3£ftffl (2ml)£2jnA. SfiT! 5 PMft#L£. 

>:7irh>=l : 1) HTfMttU «fe*g&01-[l-(tert-:7 h + v^sffx 

;u)-4-e^u v^^^;u]-4-[4-[2-(hu/^;uvu;Wx^;w^>-tf>x;u 

JlN-;W-2-h:^7>?y> (825 mg) *mzo l-[l-(tert-y h + ->^^fc;U)-4- 

u V)\> * j-m -4- [4- [2- ( hj .* ^;i/-> u ; w x^x;n ^ >-t? >x ;u*x 

;W-2-tT^7v/> (534 mg) ©h;i/X> (10 ml) ^HhU7;i/^-DM (5 
ml) fcijq*, mP«U;. Ef&*£»lffiU #bn£gia£x* (20 
ml) £Bf#U lN#Kfc:J-HJ?A (2 ml) fcflniL, £ffiTll$|!«a#Lfc. 
S««HBB6x^*iPx.. 1 OX^BH-HJtfAzk. ffifQft!&*Ti5fci*U & 
& (MgS04) «faLfc^S*x^y-;i/-x— r;i/Tife^L. *§fe#£ 

S©4- >t?>^;^x;u) - l- [4- tf ^ y >w * -2- tf ^ 7 J 

y (450 mg) £#fc Q 7D*:t?<J v>&&:& (272 mg) £ 1 0 MJ 2A 

*CJn*.. »Kx^T«iau, «j»«»«Lfc. 4-(4-x^x;i^>-fef 
>X;i/^x;i/)-l-[4-e^'J S^M^W-E-tf^vV y (289 mg) <h-f775 
jU7)H3-Jl/ (10ml) «r*DA 1 3 OtT-WJtL 
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1 0%m^HJ£A7K£2)[];^ #&X3\>U-raF©^TJfcajLifc. Wd!,m 

7 7^- (7izh> : ^^/-;U=9 : 1-1 : 1) KftU #8fc&, flrfflbfc 

5 ;W-l-[l-(4-tT U v;W-4-tf^'J ^M^W-Mf^^J?^ (85 mg) 

^H-NMR (CDC 1 3) <5: 1.15-1.40 (2H. m), 1.57-1.73 (2H, m), 1.80-2.02 (1H. m). 

2.70-2.90 (2H. m), 3.26 (2H, d. J=7. 4Hz), 3.34 (1H. s), 3.30-3.40 (2H. m). 
3.40-3.50 (2H. m), 3.74 (2H, s), 3.80-3. 94 (2H, m), 6.63 (2H. d. J=6. 0Hz). 
7.67 (2H, d, J=8. 5Hz), 7.77 (2H. d. J=8. 5Hz), 8.24 (2H, d, J=6. 0Hz). 

$mm 112 

4- (3-x^x;i/^ >if >x;ufr x )V) -l - [i - (4- bf u -4- tf ^ u >?jm ^Aj - 
mmmi l l£P^©^£T, l-[l-(tert-7>^>#;i/fc;[,)-4-(4-a-K^ 

15 >-£>x;Mwjw-4-tr^u v;i/^^;W-2-tf^^^y >o^t>»5fc 4-(3-t*d 
;H-2-tf^5>V >£ffi^T, »*«©4-(3-x5 L -;i/^>i?>x;P*n;W-i- 

[i-(4-ti u v;w-4-e^u s^M^w-^-tWvV 

'H-NMR (CDC 1 3) 6: 1.16-1.40 (2H. m), 1.60-1.75 (2H, m), 1.82-2.03 (1H. m), 
20 2.72-2.90 (2H. m), 3.22-3.50 (7ft m). 3.74 (2H, s), 3.80-3.93 (2H, n). 6.63 
(2H, d, J=5. 2Hz), 7.50-7.60 (1H, m), 7.70-7.83 (2H. m), 7.88-7.92 (1H, m). 
8.23 (2H, br). 

nmm 1 1 3 

25 4-[4-[(E)-2-^Daxxx;i/]^>-tf>x;U^x;i/]-t-[i-(4-bf' Jy^)-4-b!^ 

%mm 9 8 1 mm<Djj&x\ 1- [1 - 0 er t-7* h * ;u#x;w -4- 1!^ 'J ^ 
;W -4- [4- [ (E) -2- ^ □ □ if-JW ^ >if >x ;u*x;p] -2- tr^ 7 i? / > ^ 
T, 7 ; E;i/7 7 7s^©4-[4-[(E)-2-^nnxT-x;i/]^>-t:>x;u^x;H-i-[i- 
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(4- tf U V)V) -4- M 1 U * > . 

^H-NMR (CDCI3) (5:1.15-1.42 (2H. m), 1.60-1.76 (2H. n). 1.82-2.08 (1H, m). 

2.73-2.92 (2H, in), 3.27 (2H, d. J=7. 4Hz). 3.28-3.50 (4H. id). 3.73 (2H, s). 
3. 80-3.95 (2H, n), 6.64 (2H. d, J=4. 8Hz). 6.79-6.94 (2H. m). 7.48 (2H. d. 
5 J=8. 5Hz), 7.75 (2H, d, J=8. 5Hz), 8.22 (2H, br). 

mmrn 1 1 4 

4- Jl/^ >if >X - )V) - 1 - [l - (4- fcT U *J)V) -4- U >UM -2- 

10 i-[i-(4-eu v;U)-4-k°^u^;u^^;i/]-4-(4-fc*-;i/^>if>x;^r.;i/)-2- 
tf^^vV >(88mg) £x^/-JU (10 ml) Ci§#U 10%A°^v^A£^t (30 
ig) ^JP^., #*^ffiT3l$r.3»L<Jt#Lfc. ttJ££BfcSl,fcf£v 

«BETOUT&fi7t;i/7 7;*tt®Mfl:£* (100 mg) 
15 ] H-NMR (DMS0-d6) <5 : 0. 96-1. 23 (2H, m). 1. 22 (3H, t, J=7. 5Hz). 1. 55-1. 73 (2H, 

m), 1.88-2.12 (IH, m), 2.73 (2H, q, J=7. 5Hz), 3.00-3.23 (4H, m). 3.25-3.50 
(4H, id). 3.57 (2E s) ( 4.10-4.27 (2H. m), 7.17 (2H, d. J=7. 4Hz). 7.52 (2H. 
d. J=8. 1Hz). 7.74 (2H. d. J=8. 1Hz). 8.19 (2H, d, J=7.4Hz). 

nmm 1 1 5 

20 i-[i-(4-bf u swM-tf^u v;i/^^;i/]-4-(3-^x;^>jf>^;i,^x;v)-2- 

4- (3-x^x;i/^ >-fc? >^;|/jjxx;W -l - [l- (4- tf U W -4- >J -J)V^)V] - 
2-^7vy> (40 mg) £x*y-Jl/ (10 ml) fcj&jgU U>K7-ftM® (40 
mg) ^SP*. 7jc*^8ST5 0ra»L<ift#Lfc o JttJg£|$£Lfc&, Jg$£$EE 
25 S£U «fffiL/fc^S*7-fe h>-X-x)UT'»Lfe 0 ^^Ti^MSLTig 
^mtLT*Efe7 ; E;i/7 7X«©^b^ (35 mg) 

J H-NMR (DMS0-d6) 6: 0.93-1.20 (2H. m), 1. 50-1.70 (2H, m), 1.82-2.08 (IH. 
m). 2.96-3.20 (4H, m). 3.35 (4H. s), 3.65 (2H, s). 4.08-4.25 (2H. m). 5.45 
(Ift d. J=ll. 0Hz). 6.04 (III. d, J = 17. 6Hz). 6.90 (IH. dd. J = 1 7. 6. 11.0Hz). 
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7.16 (2H. d, J =6. 9Hz). 7.58-7.78 (2H. m), 7.82-8.03 (2H. m). 8.19 (2H, d. 
J =6. 9Hz). 

%mm 1 1 6 

1 - (1-7-fe h -f 5 H< JU-4- b H *>-4- bf ^ U vJM -4- (7-fr □ D-2H-^ 

> y bf 7 >-3-x - 

0 t|S»ll©*ffiT 4 4-(7-^on-2H-^> 4 /tf7>-3-X;i/^r;U)-l-(4- 

k K □ * ->-4- tr ^ u -2- tf ^ 7 v 5 y >Jfi&&£jB ht, Mfe7^;i/7 

*H-NMR (DMS0-d6) 6: 1.45-1.75 (4H, m), 2.25 (3H. s), 3.15-4.40 (12H, m). 
5.50 (2H. s), 7.07 (1R d. J=2. 0Hz). 7.21 (1H. dd. J=8. 1, 2.0Hz), 7.49 (1H, 
d, J=8. 1Hz), 7.50 (1H, s), 8.67 (IH, brs), 9.24 (1H. brs). 

mmm 1 1 7 

1 - ( 1 - 7 a zs J -4- b F □ =fr y-4- bf ^ U 5>;i/ -4- ( 7- £ □ p -2H-^ > V bf 7 
>-3-X;i/^njl^)-2-b:^7 vV >^jg^ 

^IS^Jl 3 chi^^©^l!.4-(7-^nD-2H-^>yb:7>-3-X;i/^-;U)-l-(4- 

^H-NMR (DMS0-d6> 0: 1.43-1.57 (4H, m), 3.10-3.70 (10H, m), 3.79 (2H, s), 
4.99 (2H, s), 7.07 (1H, d, J=2. 2Hz), 7.12 (1H, dd, J=8. 0. 2.2Hz). 7.25-7.40 
(4H, m). 7!48 (1H, d, J =8. 0Hz), 7.49 (IH, s). 

nmm 1 1 8 

4-(7-^DD-2H-<>7bf^>-3-y;;i/^-;U)-l-[4-7 , Pbf^^;i/^v-l-(4- 
bf U : JM bM U =y >-4-< JM 5^] -2- bf ^ 7 5? 7 > 

^^iJ2 6 <!:Rlfil©^ffiT,4-(7-^DO-2H-'<>Vtf7>-3-^;^n;W-l-[4- 

t h* □ * v- 1 - (4- tr u w -4- 1: ^ u v 7 ;!/ ^ ^u] -2- 1? ^ 7 v 5 j > <t 7° □ tf # > 

'H-NMR (CDCI3) (5: 1.14 (3H. I, J=7.6Hz). 1.67-1.86 (2H, m). 2.24-2.40 (2ft 
m), 2.35 (2H. q, J=7. 6Hz). 2.94-3.11 (211. m), 3.53 (4H, s), 3.58-3.72 (2H, 
in), 3.93 (2H. s). 4.03 (2H, s), 4.89 (2H. d. J = l. 2Hz). 6.65 (2H, d. J=6. 6Hz), 
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6.93C1H, d, J=2.0Hz), 7.01 (1H, dd, J=8. 1, 2.0Hz), 7.15 (1H, d, J=8. 1Hz), 
7.29 (1H, s), 8.28 (2H, d, J=6. 6flz). 

mmm 1 1 9 

4-(6-^ p Pt7j^ U >-2-x;^-^)-l-[4-^ h^->-l-(4-fcfU V>jV)-4- 
5 ■) 7-;H-2- ?y y 

l-[l-(tert-y h + ->*;UsK-yl/)-4-> r*->-4-t°^y >>;M tSH/]-4-(6-^ p 
P^-7^U'>-2-X;b^-;U)-2-t:^7> J y > (1.15 g) t:4raiiixf 
(10 mi) £jc*y-yu (1 mi) ztiax., ^TimrmftLtZo &&&& 

g*gU&£ftfcfeSI£6«U |Sxf;l/-x^y-;nm 4-(6-? 
10 DDt7^l/>2-XMx;|/H-[4-^ h + v-4-h°^iJ ^Mfib]-2-tX7 
>V >&Bttg (980 mg) £*§fc 0 4-(6-^PPt7^U>-2-X;l/^;l/)-l-[4- 
^4- ->-4- t'X U >>;M f-;U]-2- fcf^5 ? J ymwt& (488 mg), ^PPh°'J^ 
(180 mg), h VJL^jlTi y (0.558 ml) ©x^y-;U (10 ml) igjft 



= 85:15) KTttfJiUTs ffiftbtzfe&ZiL? J -jl-x.-f-jl~e&c&L, 
m&&&cr>mmit£<®} (363 mg) o 

L H-NMR (CDCI3) 8: 1.40-1. 60 (2H. ra). 1. 61-1. 77 (2H, m), 3. 02-3. 18 (2H. m), 
20 3.20 (3H, s), 3.35-3.56 (6H, ■), 3.56-3.66 (2H, m), 3.81 (2H, s), 6.59 (2H, 
d, J=6.7Hz), 7.61 (1H, dd, J=9. 0, 2.0Hz), 7.80 (1H, dd, J=8.8, 1.8Hz), 
7.90-7.99 (3H, m), 8.23 (2H, d, J-6.7Hz), 8.36 (1H, d, J=1.4Hz). 

mmm 1 2 0 

H6-^PPt7^ U >-2-X;^-7b)-l-[4-y 9 yxjlfr-JUT I J -l-(4- b° 

25 U y;i/)-4- tf^ 'J y;k?< f-j\y]-2- \£s<7 : J> J y 

mm\ \ 1 9<h|^a©^&T,l-[l-(tert-7>^->7!7;i/^-;i/)-4-y^yx;i/^ 
-;U7 ^ y -4- tf^ 'J v?;M f-;i/]-4-(6-* o ui-y ^ u >-2-x;i/*^;i/)-2- 1? 

L H-NMR (DMS0-d R ) <5 : 1.36-1.60 (2H, m), 1.70-1.88 (2H, m), 3.02 (3H, s), 
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3. 00-3. 75 (12H, m). 6. 74 (2H, d. J=6. 2Hz). 7. 01 (1H. s), 7. 74 (1H. d, J=8. 2Hz), 
7.90 (1H, d. J=8. 2Hz). 8.06-8.34 (511, m), 8.60 (1H, s). 

mt&m 1 2 1 

4- (7-ft □ D-2H-A y »/ \j 7 >-3-X;Urt " JP) -1 - [4-y >X JUfr ~;i/7 a J -1- 

(4- if u -4- tf ^ u -2- e ^ 7 v y > 

^26091 1 9 tl^#|(Z)^teTJ-[l-(tert-^h+>'*JUj|?-;W-4-^^>^JU3|x 
~ )l 7 $ J -4- tf ^ U ->MI/ * W -4- (7- 5 O D-2H-^ > V tf 7 >-3-7. - 

! H-NMR (DMSO-de) (5: 1.50-1.73 (2H, m). 1.80-2.00 (2H, a), 3.06 (3H, s), 
3.11-3.75 (1011, m), 3.80 (2H, s), 4.99 (2H, s), 6.79 (2H, d. J=6.4Hz), 7.07 
OH, d, J=2. 2Hz). 7.11 (1H. brs), 7.12 (1H, dd, J=8. 0, 2. 2Hz), 7.48 (1H, d, 
J=8. 0Hz). 7.49 (1H, s). 8.13 (2H, d, J=6. 4Hz). 
H«J 1 2 2 

1- (1-7-t: h-f $ rW ;i/-4-* >7JU»:=:;i/7 $ 7 -4-bf^ U v;MtM1/)-4-(7- 
^7 □ g-2H-^ > y* b: 7 >-3-7, ~ ;p) -2- tf ^ 7 v y >mmm. 



^MMl 0 <h|^<t©^T\4-(7-^PP-2H-^>'/tf7>-3-X^7K-;U)-l-(4- 

y. 9 y7,)V*-)V7 a y -4- tf ^ y -2- m^vj >WkM&m^x* 

^H-NMR (DMS0-d 6 ) a : 1. 55-2. 10 (4H, m), 2. 25 (3H, s). 3. 08 (3H, s), 3. 30-3. 95 
(12H. m), 4.99 (2H. s). 7.08 (1H. d, J=2. 0Hz), 7.12 (1H, dd, J=8. 1, 2.0Hz). 
7.26 OH s), 7.49 (IE d. J=8. 1Hz), 7.50 OH, s), 8.59 OH, brs), 9.18 OH, 
brs). 



mmm 1 2 3 

2-[N- [4-[4-(6-^oa-2-^-7^U>X>)U^^^)-2-^V-l-e^7> ; -^^5 1 
M-\- (4- bf 'J *JM -f y - ^ n 7 $ y ] BE&x^mffi 
l-(tert-y , h^v*;l/^-;l/)-4-[4-(6-^DO-2-^-7^1/>^^*-;i,)-2-^- 

^y-i-tf^7> J -;uy.^]-i'y-^n^>g! (679 mg) . ^j-yy^^jnx 

TVMfiKJfi 088 mg) &cfctf MJX7\a>7^> (0.209 ml) 0)7 hx V 0 ;i/ 
(20 ml) SfflrtlWSC (288 ng) £iDAT£ffiT-l!ftJt#Lfc. SM^SEi»L 



WO 99/40075 PCT/JP99/00470 

166 

<gil02-[N-[l-(tert-7* v#;i/#x;i0-4-[4-(6-7 cm-2-^77 1/>7J1/ 

*x;i/)-2-^y-i-e^7v-jM^M v-^n^)\,]7* ymmt^fr 
(574 mg) f#£>nfc 2-[N-[l-(terl-7>4^>#;U#x;i,)-4-[4-(6-7D 

o -2-7- 7^1^ >tju* - ;w - im 7 vx;m -y v - 

7$y]»K^5=-;U«rffl^T, HJ^J 1 1 9 £|W]*£<^&T\ 2- [N- [4- [4- (6- 7 □ 
-f V - ^ 3 7 ^ J 3 ^IfJ^tlfc. 

^H-NMR (CDC 1 3) 5 : 1. 22 (3H, t, J=7. 1Hz), 1.55-1.78 (2H. m), 1.95-2.15 (2H. 
m). 3.00-3.18 (2H. m), 3.32-3.50 (4H, m), 3.52-3.68 (4H, m), 3.78 (2H, s), 
3.96 (2a d, J=5.4Hz). 4.07 (2H, q, J=7. 1Hz), 6.58 (2H, d. J =6. 2Hz), 6.77 
(1H, br), 7.61 (lft dd. J=8. 8. 1. 8Hz), 7.79 (1H, dd, J=8. 7, 1. 7Hz). 7.90-8.00 
(3H, m), 8.21 (2a d. J=6. 2Hz), 8.36 (1H. s). 
^^T^MSL,T±im^{cLT7 ; e;i'7 7 7^<D^M^'&#l^t#7Co 

%%m 1 2 4 

3- [N-[4-[4-(6-7aa-2-^-7^l/>7 > ;^^;i/)-2-^^y-i-b!^^v-;u^^ 
;i/3-i-(4-eu vJi/)-ry-^J5 l ;i/]7$y]7°ne^>^x^;p 

^H-NMR (CDC1 3 ) 6: 1.21 (3H, I. J=7. 2Hz), 1.55-1.75 (2H, m). 1.90-2.05 (2H, 
1), 2.51 (2H, t, J=5. 9Hz). 2.94-3.10 (2H, m), 3.30-3.65 (10H, n). 3.78 (2H, 
s), 4.08 (2H, q, J=7. 2Hz), 6.59 (2H. d. J=6. 6Hz), 6.66 (1H, t. J=5. 7Hz), 7.62 
(1H, dd, J=8. 9, 1.9Hz), 7.79 (1H. dd, J =8. 8. 1. 8Hz). 7.92-8.00 (3H, m), 8.24 
(2H, d, J=6.6Hz), 8.36 Oa d. J=l. 4Hz). 

nmm 1 2 5 

4- [N- [4- [4- (6-7 □ P-2-7- 7 7 V >Z frfc-M -l-Or* V - 1 - bT^ 7 * 7 
M-\- (4- hf U 9)V) < 7 $ J ] g&&X^;i/ 



WO 99/40075 PCT/JP99/00470 

167 

^H-NMR (CDCI3) 6 : 1.24 (3H. t, J=7. 2Hz), 1.55-1.90 (4H. m), 1.92-2.10 (2H, 
m). 2.38 (2H, t. J=6. 7Hz). 2.98-3.14 (2H, m), 3.20-3.48 (6H. m). 3.55 (2H. 
s). 3.50-3. 66 (2H, id). 3.77 (2H, s), 4.10 (2H. q, J=7. 2Hz). 6.60 (2H. d. 
J =6. 6Hz). 6.70 (1H t. J=4. 9Hz), 7.61 (1H, dd, J=8. 8. 2.0Hz). 7.79 (1H. dd. 
1=8.6. 1.8Hz). 7.91-7.99 (3H. m). 8.24 (2H, d. J =6. 6Hz), 8.35 (1H, d, 
J=I. 4Hz). 

mmm 1 2 6 

2-EN- [4- [4- □ n-2-*f7? U >X jUsfr V-l - y V~)\< * J- 

M -1- (4- fcf 'J 9)V) < 7 S J ] mm. 

2- [N- [4- [4- (6-^7 □ D-2-^7 ^ !✓ >7JI/* ~ ;W V-l- hf ^ 5 v - ^ ^ 

;W-i-(4-t?u y)W < y - ^3^] 7 ^y] itiifMi (199 mg) ©x^ 
(5 mi) mmz, lN^^b^-hu^A (0.6 mi) zmz.* ^ux-2mm 

*7A^P7l>^77^ (7jc: 7-t h-n hU;i/=7 0:3 0) fcTttJSU 7 
; E;P7 7*1K05S&ltH"b£<» (156 mg) 

] H-NMR (DMS0-d 6 ) 6: 1.20-1.40 (2H, m), 1.77-1.95 (2H. m), 2.75-2.93 (2H. 
m), 3.20-3.45 (6H, m). 3.45-3. 75 (4H, m), 6.72 (2H. d, J=6. 2Hz), 7.75 (1H. 
dd. J=8. 8. 2.2Hz), 7.88 (1H. dd. J=8. 8. 1. 8Hz). 8.04-8.15 (3H. m), 8.20 (IH, 
d. J=8. 8Hz). 8.26-8. 35 (2H, m), 8.59 (1H, s). 

mmm 1 2 7 

3- [N- [4- [4- (6-fr D U-l-f7 9 V >7Jl/fr =• M -2-;^ V-l - fcM 7 *J~)V * ^ 
Jl/]-i - (4- e U >?;!/) < yr^j^ji/] 7$y]v°Dbf^>^ 

nam 2 6 tmrno^mr, 3-[N-[4-[4-(6-^np-2-^7^u>x;u*- 
; w -2-^ v - 1 - 7 / 5";w -i-(4-tf u < v - ^ 3 7 ^ / ] 

1 H-NMR (DMS0-d6) <5 : 1.20-1.42 (2H. a). 1.80-2.00 (2H. m). 2.39 (2H. t. 
J=6. 7Hz), 2.65-2.85 (2H, m), 3.15-3.40 (8H, m), 3.50-3.70 (4H, m), 6.73 (2H. 
d. J=6. 5Hz). 7.75 (1H. dd. J=8. 8. 2.2Hz), 7.84-7.96 (2H. m), 8.10 (2H, d, 
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J=6.5Hz). 8.20 (1H, d, J=8. 8Hz), 8.25-8.34 (2H. m). 8.59 (1H, s). 

mmm 1 2 8 

4- [N- [4- [4- (6-7 □ D-2-j-y 7 V >X)l*-)l) -2-^7-1 - ^ ? * ^ 
)V] - 1 - (4- If U < V r ^ □ 7 $ J 3 

2 6<h|wH$O^T\ 4-[N-[4-[4-(6-7nm-2-:h77l/>7Jl/*:: 

-2-** 7- 1 - tM ^ ->* - ;m ^M-\- (4- tf u y - ^ n 3^] 7 =• / ] 

*H-NMR (DMS0-d6) <5 : 1.20-1.46 (2H, m), 1.50-1.75 (2H, m), 1.80-2.05 (2H. 
m), 2.20 (2H, t, 1=7. 1Hz), 2.70-2.90 (2H, m). 2.95-3.80 (12H, m), 6.79 (2H, 
d, J=6. 0Hz), 7.76 (1H, dd, J=8. 9. 1. 9Hz). 7.82-7.94 (2H, m), 8.12 (2H. br), 
8.21 (1H, d, J=8. 6Hz), 8.25-8.37 (2H, m), 8.60 (1H. s). 

%vm 1 2 9 

1 - [4-^ > v;M-=fc -sts )\,t£-)\,7 $ / -1 - (4- fcf ij *J)V) -4- bf ^ U V)V ^M- 
4- (6-7 □ D ± 7 7 1/ >-2-7 JUfr— ;U) -2- If ^ 7 v ^ > 

1 9£|WI&<E>#&T, l-[4-^>v ? ;i/^~>*;i/^^;U7^y-l-(tert- 

7* h 3- -4-tf ^ u ithtj-jv] -4- (6-7 □ 0 ^- 7 7 v >-2-xfr* n 

'H-NMR (CDCI3) 6: 1.55-1.80 (211, m), 1.80-2.05 (2H, m), 2.85-3.05 (2H. m), 
3.15-3.33 (4H, m). 3.45-3.62 (2H, m), 3.66 (2H. s). 3.77 (2H, s). 4.60 (1H. 
s), 5.04 (2H, s), 6.60 (2H, d, J=6. 3Hz), 7.30-7. 45 (5H, m), 7.61 (1H. dd. 
J=8.9, 1.9Hz), 7.76 (1H, dd, J=8. 7, 1.7Hz), 7.88-7.98 (3H, m). 8.25 (2H. d. 
J=6.3Hz), 8.34 (IH, s). 
£ffim 1 3 0 

2- (4-7 $ v y 7 x " -2- [4- (6- 7 □ □ ± 7 7 V >-2-7 )\,*~)\>) -2-** V - 

i - tf ^ ? y - g^^g / 

^fi«J 4 <!: m®(Djj&r\ 2- [4- (6-7 □ □ -f 7 7 1/ >-2-7;U* ~ -2-** V- 

i-tf^7vz:;i/]-2-(4-v7y7x-;u)ra^^^ffl^T. ^fegsn^fitt; 

] H-NMR (DMS0-d6) <5 : 2.80-3.80 (10H. id). 7.45-8.05 (6H, m), 8.05-8.30 (3H. 
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m), 8.40 (1H, s), 9.19 (2H, brs), 9.44 (2H, brs). 
mmW 13 1 

4-(6-^DD^-7^1x>-2-7 > ;i/^-;i/)-l-[4-(lH-< $ ^V-jM-< )P) 
4-(6-^PD^-7^^>-2-7.;U^-;W-2, 6-hr^^v>v^-> (136 nig) » 4- 

(iH-ra^ i /-;i/-i-r;i,)^>v;u7;u=i-;i/ (70mg) , hU7irMX7^ 

> (157 mg) CDTHF (10 ml) mm\Z. Otlr77y*J^>iyI^ (1 04 ng) 
©THF (2 ml) SfftfcJBTU Ott2^r«lfc. £JSi££«EE»f8Lfc&, 
«Tfflbfc^&*, x-T-;i/Tlii^#U, Mfi£gJI<Z) 4-(6-^nn^-7^l/> 
-2-X;^-;i/)-2, 6-tf^7^>^> (175 mg) 

^-NMR (CDC 1 3) 6 : 4. 19 (4H. s). 4. 58 (2H. s), 7. 16-7. 25 (4H, m), 7. 33 (2H. 

d, J=8. 4Hz). 7.62 (1H, dd, J=9. 2, 2.2Hz), 7.73-7.82 (2H, m). 7.87-7.99 (3H, 
m), 8.34 (1H, s). 

wtm 1 3 2 

i-(4-7^ yy^>v;p)-4-(6-^an±7^k>-2-7>;i/^~;i/)-i.4-y7-iiVN° 

>S?JW-1. 4-^7tf/1>-2-:*>£JflViT, &£ifg£|©Mte&tl£#£o 
! H-NMR (DMS0-d6) 6: 1.64 (2H, br). 3.35-3.50 (4H, m), 4.16 (2H. s), 4.54 

(2H, s), 7.38 (2H. d. J=8. 2Hz), 7. 68-7. 78 (3H, m), 7. 86 (1H, dd, J=8. 8, 1. 8Hz), 
8.17 (1H, d. J=8. 8Hz), 8.22-8.31 (2H, m), 8.57 (1H, s), 9.04 (2H, brs), 9.32 
(2H, brs). 

%vm 133 

4-(6-^dd^7^^>-2-x;^-;1/)-i-[4-(ih-< $^v-)i/-i--f ;u)^>v 

1 7 <hl^&(£#£T,N-(6-? PPt7^1/>-2-XM-;W 7*D tf U>v 
75>i&&&<h 4-(iH-< 5^/-;u-i-<;W^>X7JUf J b K&ffl^T,&fi<§ 

] H-NMR (CDCI3) 6: 1.65-1.80 (2H, m), 3.31-3.40 (2H. m). 3.57 (2H, t, 
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J=6. OHz), 4.19 (2H. s). 4.46 (2H, s), 7.17-7.25 (6H, m), 7.59 (M, dd, J =8. 8, 
2.2Hz). 7.79-7.90 (5H, m), 8.43 (1H. s). 

gmm 1 3 4 

\-(S-t>uaj-7?U >-l-7.)V*~)V) -4- [1 - (4- \L 'J V)V) -4- fcf^U ->MM J- 

^;W-i-(6-^nn-^7^lx>-2-x;^-;i/)-i, 4-y7ifA>-5-t>^ffl^T 
f§ 6 tlfc l-(6-^OD^-7^l/ >-2-7Jl/* ~ ;u) -4- [1 - (4- tf U >W -4- kWJ 
"y)V^M-\, 4-y7tVO-5-t>^MMSlTIiIl:LT7 ; EJ^7 77 

! H-NMR (DMS0-d6) 6: 0.95-1.23 (2H, m). 1.55-1.75 (2H. m), 1.80-2.05 (1H, 
m), 2.63-2.76 (2ft m). 2.97-3.20 (4ft m). 3.20-3.35 (4H, m). 3.50-3. 65 (2H, 
m), 4.05-4.25 (2ft m), 7.16 (2H. d. J =7. 6Hz). 7.73 (1H. dd. J =8. 9. 1. 9Hz). 
7.83 (1H, dd. J=8. 7, I. 9Hz). 8.13-8.32 (5ft m). 8.52 (lft d, J=1.4Hz). 

mmm 1 3 5 

4- (1 - 7-fe h-f $ K -f JU-4- U >?;m -1 - (6-# D □ ^ 7 ^ 1/ >-2-X 
^)-l, >-$-•*> fflSffi. 



^1608 1 0 t^©^ifj-(6-^np^-7^u>-2-x;i/5ix— ;w-4-(4-e^u 

*H-NMR (DMS0-d6) (5: 0.95-1.30 (2H. m), 1.53-1.73 (2ft m). 1.73-1.95 OH. 
m), 2.23 (3H. s). 2.63-2.74 (2H. m). 2.90-3.20 (4H, n). 3.20-3.33 (4H. n), 
3.44-3.61 (2H. m). 3.70-4.10 (2H, m). 7.73 OH. dd. J=8. 9. 2. 1Hz). 7.83 (1H, 
dd. J=8. 7. 1.9Hz), 8.17 (1H, d. J=8. 8Hz). 8.23-8.30 (2H. m). 8.51 (1H. d. 
J=1.4Hz). 8. 59 (1H. brs), 9. 17 (lft brs). 
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i. tsy'^vm 

( 1 ) %mm 1 6 -et# t>ntzit&y>) a o m g 

(2) 7>7 b-7. 7 Omg 

(3) mffei&iz)Vn-x 9mg 

(4) 7f7'J>i?^y^A lmg 

12 Omg 

(1) , (2) t (3) 43cfclK (4) <D 1 / 2 *mfnLrz'&, $&l<fLT5. Z.tl 



2. m\ 

( 1 ) ^iM) 1 6 T1# ft£<fc-&^ 4 0 m g 

(2) ?Z h-X 5 8mg 

(3) 3->X5>-9- 1 8mg 
(3) Wfagk-tfrn-Z 3. 5mg 
(5) 7f7'J>iT^->^A o. 5mg 

1^ 12 Omg 



(1) > (2), (3), (4) (D2/3&£tf (5) <D 1 / 2 &muLfz'&. 

mmtrz. mo (4) (5) ^^o^tc^AT^j^m^-r^o 
Bm&ttmmgiks om i Ki^sm 6T*#e>ft£rt;£#»5 omg^^ufc 

B^&t*JM@7.k£JlD*.Tl 0 Om 1 tbtz, dOM^MM^TT5ii 

(1) bh«tt«M@^Xil^ (FX a) 

: *a^y MCO. 1 4 5MtIS^2mMi{WJk>^AtW0. 0 
5MhUX&®§|« (pH 8. 3) 2 2 5 w 1 . 
;l/7^- + xKiC^) 5 m 1 WhhFXa (0. 3un i t/ml) 
MT3 7'CT'l O0TdRf£Si*fctfe» (3mM, S-2 7 6 5) 1 0 m 1 
*^UPUT3 7'CT1 0»WK*$ti:fc. &t,»T. 5 0%^tK2 5m I £»D;L 
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FXaftffl£5 0 (IC B0 ) 

(2) In vitro&SI$ffl&J£& 

( 2 - 1 ) ftB$)£SI$fH] (PT) Mfefe : 

PT-7 i Xh7D- (SlftffllSS) gIiifiLft$lil$fflffll££flt (STA compact, 

DIAGNOSTICA STAGO) fccfcOffllJfcLfc. t hIES« («fr»t hMFFP, SfeMb 

97^ i \zmmu\*mnL, zivn^m^mmuLTc. ±ib«5o^i 
-vonm&Mfeisiz. mm\^y^)V7.)vt^^\^ cdmso) fc&#i,TtefflLfco 

(2-2) F^S^HSW (APTT) 

STA-APTT-LT (DIAGNOSTICA STAGO) i»IJfiLM@P#ra^^g (STA 

compact, DIAGNOSTICA STAGO) »C«fc DSlJ&bfc. t MESjMI (#r!i¥b: hjfoJBIFFP, 
»*ft3*I|g) 97^ ltUI«i3ittl&SSiiPLfc. M50iil^^b^tt^hD>^ 
77X^>»£50/zl»lU 37 t C-e4M^«fibfe. 20 mmol/1 ©CaC12 
Jg»t50/il£8siinLT. S@£T©P#ra£«J£Lfc. ISIf&ttDMS0K:8#LTfi£fflL 

(2-3) hD>ti>^@ra (TT) fflljgft: 

^WaSamMmmmm^mm (Biomatic BIO, Sarstedt) %m^TfflMLtc. h 
h«S*hD>t:> (Sigma) £&©zk£T2.3NIHunits/ml£fc*J;5KJ&!? 
Lfc. bhJJEftjfiiK (ir^hh«FFP, 97MlCH«i3Ml&SSin 

u 3rcT3»ra^itjaiai/fc. ±is«iooMirab, hP>t*>^2oo^i 

SsifflU £H*T®ll#M£ilBj£l,fc. »ttDMS0H^LT^fflb7Co 

(3) Ex vivo M®tiffmfe& 
(3-1) 

^ttlCRT^x (25 - 35g, Sic) £®/8Uc. *>b/VV\Z9-)[, (50 mg/kg, 
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i.p. ) JfrBfcTCT. SMi0i»^5 nlAgOS*T^IaIS4-Lfc. «#5#fg: 

MMXMm^w. 8%^x>»^-hu^A (j-h^-ji, ihzpimm 1/10 

£(CTO. 8 mlMU 3000rpmT15#F^l>LiftiS!t£f#fco ±fMt50u 1 IdttU 

£«b£„ S@^KfiPT-r^h7n- MID giMiOTSW 
Sl^Sli (STA compact, DIAGNOSTICA STAGO) IZ&QmfeLtz. 

(3-2) 

JfttlCR^tf;* (25 - 35g, Sic) fcffiffiLfc. 12^ra^±«SftUfc"7^XfcH 

(50mg/kg, i.p.) mmT^xm^±mm^DmskLfzo msm.5%^)^jv 

(4) In vivottjfiL^ffljBU^fe 
(4-1) 7 7«IIIyt>^: 

Umetsu e>©;frr£ (Thromb. Haemostas., 39, 74-73, (1978)) fcJptffc, Sttt 
SD^7 7h (M2 5 0~3 5 0 g) ^> h >W\L9—)V (50mg/kg, 

i.p.) i#Tl:t, tI»t»l^Pll;. «B**g^fLfc#UX5 L l^> 

U> (50U/ml) £^tf£g£t£7je£il!fcL;fc. iiiifc£l5#HliSli<*ia\ *-©rafc 

fcTfrofc. jSP^O*^, ISI4*ltt0.5^/5 1 ;HiJUo-^C»jSb, 

lnl/kg0§ST«!4Lfc. &tttt£g«zMc&#LT&fflU ^jHPHttllft 

M5-$©Mit©it (%) T^tBLfe. 
( 4 - 2 ) 77 hH^M^^^x;!, 
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«f!Spr ague-Daw lcy^y h (250-400g, H**U7) £MLfc„ ISS^» 
littfJHl Finkle b©#f£ (Throrob. Haemostas. , 79. 431-438, 1998) 
^LTffflUc. 'O h/VW9-)V (50mg/kg, i. p. ) J»T£Tl»A-# 

(Fogarty 2F. Baxter) £$AU 2*O*©ra*200-300mI«)^ftTlg^S-li:fc 
JVl->r-3mmLfZo /VV-ytlv—v')^^, fffcm#1&M\ZiMtf£fc& 

ffitt^ttffiJin (BP110S, Satorius) fc«fcDfiiJj£L7c. Uggyc#JR<k r» 

3. 8%^x>^hU^7A lil£l*3»|g) I/10^tT2ramjfilb^ 

3000rpmT10^H3t'6L/TSjiL/ht6jfiliK (PPP) ISIft©&-£fcH£Pfc5V> 

U ^M^2MM^^TT^(5ml/kg)L^o MM»K:ttlSI«!»0^toO t 
o. 5%^JHr;i/n-x£&#Lfco Mrt^cD^tt, Uftm%mte5ftmz 

(4-3) ^yh^»JM£jg (DVT) 

Wi&SD&Jy h (&S2 5 0~3 5 0 g) ^> h /Vl\i^-)U (50 

mg/kg, i.p. ) ffrgTFCT, tcXSmmztfV JL^Uy^^-zr^ffiALfz, # 
Uxfl/^a-^CH Tpfctf-f K7<-y-«^L«^ (fi$5cm) A 
U faMm®£Pj<rzlb. <\/V)> (50U/nO &^tf4Site*SrSlfcLfc. # 

ffl^H^^M^^Mt^fibfco 30#H»fi!k HMU D aAU > (200U/kg) 
£Mft&4Lfc„ ±flSftllil«»rt«tOMjliiLfc^, M£MLT)ii&£I&0 

m&\zttmLtzMfe<DWMm) - (AA°u>mL7tMifcfc:3i& 
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%mvTmfevtzMnm (n. 6±o. zng) ) .togtuLfc. 
5 mi 



M&m^ IC50UM) 
2 0. 050 



io mm±<Dmmmm& 
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1. £ 

w 

x«^^^fc«g^^tiT^Tt)j:^7;m^i/>ii^, ztt (i) e& 
$nxnTfcJ:ii7a;s, (2) iftsnt^Tfeitw a 
io (3) aift^nTViT'b.tvi^giR^issiigss^-r. ) T^^n 

1 IE«©ffc&ft. 
7. ^A*« 




^-OUg, ~>7/g, *B6S*«tt^X^x;Wfc^tlTtiTt>J;l»*;i/7|5+i/JI/S 

25 ^6atfnfci7iiiU3®©fiiftS'rMSi$nT^Tt)«tvi7;u+u>faT*s 
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« i !B«©{fc£to. 

11. Y*«mft$nTViT>b«kVi=lflliO**|RST*t), Z*li^nT^T 
t>«kl^S5)l**l!!ST*S»*«lia*©^«J. 
1 2. Y*«ltJftSnT^Tt>«fc^7x-U>T*Sffll*9ilE«<D<t;^«l. 
1 3. Y*WlfeSnT^Tt)«fc^tr^Uv>SST»5ll^liB«c©^i&. 
10 14. Z*<S8IStlTViTt>«kVi75y7*T*Sil^liaK©ft^<Kl. 

1 6 . 1 - (4-7 5 7 / ^ > -4- (6- 7 □ □ 7" 7 7 V y-l-7s -2- hf ^ 7 
^ 7 > , 1 - (4-7 = V 7 < > -4- (7-7 P P -2H-^ > 7 fcf 7 7-3-7A*- 
)V) -2- ti ^ =7 i> / X 4- (6-7 P P 7-7 7 1/ >-2-X;U*-;W -1 - [1- (4- 1: U 
15 t°^U7>-4-^JM^U]-2-t:^vy >, 4-(7-^DD-2H-^>Vtf^>-3- 
7, - - 1- [1 - (4- tf U U -7 >-4~f ;M -2- tf^ ~7 / X 1- 

[i-(4-tru 7;w ti^u v>-4-r;M?;u]-4- (4- tf-;u^>^ 
2- tf ^ 7 v / > , 4- (6- 7 □ □ -r 7 7 v y-1-7. )\s-fc-)V> -1 - [4- h k □ + y-\ - (4- 
tf u s*;w tf ^ u v >-4--r )v * =f-)vi -2- if^yyx 4- (7-7 p p-2h-^ y 7 tr 
20 7>-3-7;u^-;u)-i-[4-t Hp^s>-i-(4-tfUv;u)tf^u~7>-4-r;u^^ 
M-i-m^vj >*±^i-[4-b HP*->-i-(4-hr»j tr^u -7>-4--r;u 
^ -4- (4- h* - >-£ >7;Mw;i/) -2- tf ^ 7 v 7 >^ £ fc saitf 

1 7. ifc&El 6fB«©lk^«i*fctt^oli[©7 , nH7y^. 

25 18. W^lE^Oft^^fctt^Oia&^WI-S^t^lSiiT-SBIilffi* 

19. ffiitaft8B9JT»*tt#El 8 lB*03fifiJM&. 

2 0. ffitt^kJlli««S»XH : f : ffl*ayT*-5W*« 1 8 BB*©fflfifc4&." 

2 1. <£«g. M^^^ragUMjfii^©™ • te«8JTi&Sllt3fcJgl 
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28. 5£ R 1 S0 2 Q C£»K 'QiiAP^'>If$, ffi©e^fcW»3frElEtt 



S Q l -X' -Y-X-Z C^4>> QMiAoy>IS^XttS: R 2 -S0 2 




X— Y-X-Z 




WO 99/40075 PCT/JP99/00470 

. n .n /CO — x 4 — Q 2 
r^Ak-x^-n/ R3 

X X3- Y -X-Z 

BlftSSWbT^T'b.tU^kTKsjlS^. Q 2 ttAny>l^TXtt5S: R 4 -SO 
2 -0- R 4 H/\D^>JgfTIi$nT^Tt)J:^tI7M;HX 



S CH — X 3 — Y-X-Z 

R3 



i 0. ^0 /X 6 — Y-X-Z 

rL^s^ih— X5— con<; 

X CH ? CH(0R5) , 
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w 



N— X6— Y-X-Z 



a z-x 7 -q 3 ca^, x 7 im^^rc\mm^nx^xh^7Ji^u> 

Q 3 ii/\oy>IfXI^ R 6 -S0 2 -0- (^4-, R 6 te/\py>HC 

/° 

R— S^-l/Tfr— X'— Y— X— CN 

a r 7 oh CsW, R 7 ttiS^7;i/+;i/S^fc ] T^ttsffr&toxtt-*-© 

0 

i 0*^0 . X ^ 



R 




X'— Y— X-C 



\ R 7 
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